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Louisiana surveys waterfowl hunters every 5 years to assess harvest, harvest practices, 
demographics, and specific management objectives, as well as to research hypotheses derived 
from previous surveys of waterfowl hunters. In the 2020 survey, research hypotheses addressed 
hunter perceptions of changing waterfowl migration patterns, satisfaction, and relationships 
between perceptions and avidity with survey distribution waves and sample coverage. I 
surveyed a stratified census of 68,578 Louisiana waterfowl hunters by email following the 
2019–2020 season, and asked 31 questions about waterfowl-hunting effort, success, satisfaction, 
regulatory alternatives, and demographics. I used generalized linear models to test hypotheses 
about hunters’ perception of waterfowl migration to Louisiana, satisfaction patterns (since 
2005), associations of satisfaction, and locations hunted. I received 13,483 total responses and 
8,218 usable responses with a qualified response rate of 12.0%. I compared qualified 
respondents to the overall population of HIP registrants (169,891), and found no significant 
differences for age-class (P = 0.99), geographic distribution (P = 0.92), and license type (P = 
0.99). Model outcomes indicated that surveys should be distributed in multiple waves, as avidity 
(days hunted) decreased ordinally in later waves of distribution (P <0.01). Results from the 
survey also indicated that both success in harvest, and meeting and exceeding harvest 
expectations, increase satisfaction (P <0.01). Furthermore, hunters’ satisfaction was independent 
of how many ducks they saw (P = 0.06), which zone they hunted (P = 0.35), or whether they 
were members of conservation organizations (P = 0.60). These findings suggest that both 
accurate expectations and success in harvest define hunters’ satisfaction. 
 
x  
I also analyzed a 3-year consolidated sample of Louisiana hunters’ responses to the Louisiana 
Game Harvest Surveys (LAGHS) distributed via email and mail in the month of May following 
each of the 2016-2017, 2017-2018, and 2018-2019 hunting seasons. Both distribution methods 
asked identical questions about hunting effort, harvest, regulatory alternatives, and 
demographics. I then used generalized linear mixed models to test hypotheses about hunters’ 
days hunted, harvest, representation of age-classes, and the effect of age-weighting across 
distribution methods. We received 42,346 qualified email responses with a qualified response 
rate of 19.3%, and 6,387 qualified mail responses with a qualified response rate of 14.1%. I also 
calculated the cost of distribution methods, and found that email distribution cost $50,315.30 in 
total ($1.19 per qualified email response), whereas mail distribution cost more: $58,416.71 in 
total ($9.15 per qualified mail response). Email respondents reported harvesting more game (7 
of 11 models), and age-weighting resulted in better model fit for harvest (6 of 11 models), both 
supporting my hypotheses. Email respondents did not hunt more days (1 of 12 models), and age-
weighting did not improve model fit for days hunted (5 of 12 models). Email responses provided 
better overall coverage of age-classes, as mail responses differed from the population of licensed 
hunters across age-classes (P = 0.04), and email responses did not (P =0.68). Based on these 
results, age-weighting data from email surveys provided a more representative sample of 
Louisiana hunters’ harvest. 
 
Key words. Age-class, age-weighting, distribution methods, email survey, Louisiana hunters, 
mail survey, mixed methods, stakeholders, stratified census, survey methods 
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By the start of the 20th century, commercial hunting and loss of habitat due to agriculture 
had led to a decline in duck and goose populations in North America (Bolen 2000, Brasher et al. 
2019). These declines triggered the conservation era for migratory waterfowl, and acts were 
passed including the Migratory Bird Treaty Act of 1918, the Federal Duck Stamp Act of 1934, 
the Pittman Robertson Act of 1937, later the Clean Water Act of 1972, and the North American 
Wetlands Conservation Act of 1989, that have protected our wildlife and their habitats for 
decades. 
Revenues from these acts actively fund conservation. Proceeds from duck stamp sales 
still provide the majority of funding for waterfowl conservation (USFWS 2011, Vrtiska et al. 
2013). The Migratory Bird Treaty Act placed stringent regulations on waterfowl harvest and has 
been quite successful in promoting healthy populations of waterfowl and sustainable harvest 
(Bolen 2000, Beatty et al. 2014). The Federal Duck Stamp Act of 1934 has effectively funded 
the purchase of 4.5 million acres of land for waterfowl habitat designated as National Wildlife 
Refuges or Waterfowl Production Areas, and conserved 8.2 million acres of land through 
purchased or donated conservation easements (Beatty et al. 2014, United States Fish and 
Wildlife Service 2018, Brasher et al. 2019). The Clean Water Act also ensures that some 
privately-owned wetlands are regulated for permissible uses thereby providing quality habitat to 
migratory waterfowl. These programs have been so successful that almost all hunted populations 
of waterfowl species are above their long-term averages (USFWS 2019). Light Goose (Anser 
caerulescens atlanticus, A. caerulescens caerulescens, and A. rossii) populations are high 
enough that the United States Fish and Wildlife Service has passed a federal Conservation Order 
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allowing hunting of these particular species during April and May, in addition to the normal 
waterfowl season from October–January, in hopes to manage the population at a more 
sustainable size (USFWS 2019). 
Hunters have been the cornerstone of conservation as they are among the founders of the 
conservation movement and continue to play an active role. Hunter harvest is instrumental in 
sustaining population levels at or below ecosystem carrying capacity (Johnson and Ankney 
2003, Riley et al. 2003, Cooney and Holsman 2010, Alisauskas et al. 2011, Triezenberg et al. 
2014, Haus et al. 2017). Hunters also provide funding for conservation through license sales, 
stamps, and excise taxes on firearms, ammunition, and hunting equipment (Echols et al. 2019). 
So, understanding hunter satisfaction is paramount to continued support of wildlife conservation 
and for making decisions about wildlife management policy (Miller and Graefe 2001, Brunke 
and Hunt 2007, Bradshaw et al. 2019). 
Wildlife managers increasingly seek input from their stakeholders into the management 
of natural resources (Riley et al. 2002, Schummer et al. 2020). Wildlife agencies are compelled 
by statute, legal tradition (i.e. The Public Trust Doctrine), and policy to facilitate engagement of 
stakeholders (Sax 1970, Smith 2011, Decker et al. 2014). Wildlife agencies hold commission 
meetings and public meetings and hearings, and engage advisory boards to offer opportunities 
for public input. While these events allow for a formal comment period, I assert that these are 
insufficient and inefficient methods to fully measure the opinions of stakeholders. They have no 
empirical foundation, provide no statistically relevant data, and frequently provide biased input 
to decision-makers (AFWA and TWMI 2019). Riley et al. (2002) rank scientifically-designed 
random surveys as the most important technique for obtaining stakeholder opinions for wildlife 
management. Response rates to mail surveys are declining; they take longer to complete and cost 
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more than internet-based surveys (Dillman et al. 2009, Vaske 2011, Vaske et al. 2011, Rübsamen 
et al. 2017, Schonlau and Couper 2017, Sterrett et al. 2017, Campbell et al. 2018, Loomis and 
Paterson 2018, Stedman et al. 2019, Daikeler et al. 2020). Time and money are 2 resources that 
are limiting for wildlife managers, which explains an increased interest in internet-based surveys 
(Vaske 2008, Fieberg et al. 2010). Internet surveys are normally faster, easier, and cheaper to 
design, deliver, and statistically analyze than mail, phone, or interpersonal interview surveys, and 
provide flexibility for respondents in completion time (Dillman et al. 2009, Gigliotti 2011, 
Rübsamen et al. 2017, Schonlau and Couper 2017, Campbell et al. 2018, Loomis and Paterson 
2018, Daikeler et al. 2020). 
Despite the increasing popularity of internet surveys, researchers are hesitant to 
completely shift to a stand-alone internet survey method to gather social science data. Critics of 
this data collection method raise legitimate concerns regarding multiple biases (Duda and Nobile 
2010, Gigliotti 2011, Vaske 2011, Loomis and Paterson 2018, Daikeler et al. 2020). When a 
portion of the target population which historically participates is not given the opportunity to 
participate (i.e. hunters without internet access), this introduces a coverage error in internet-
based surveys (Dillman et al. 2009). Laborde (2014) reported that over 90% of respondents of 
the 2010, 2012, and 2013 surveys of Louisiana Waterfowl hunters reported internet access across 
3 survey methods (mail, email, and open web), in comparison to access by 89.8% of the U. S. 
population as of 15 October 2020 (Internet World Stats 12/9/2020). Another bias common in 
internet-based surveys is non-response error (i.e., data from the survey are not generalizable to 
non-respondents); online respondents are disproportionately younger, wealthier, more educated, 
more urban, more likely of European descent, and more male (Dillman et al. 2009, Duda and 
Nobile 2010, Graefe et al. 2011, Laborde 2014, Loomis and Paterson 2018, Daikeler et al. 2020). 
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Low response rates also increase the possibility of non-response error, and response rates to 
internet surveys are, on average, 11% lower than responses from other survey types (Dillman et 
al. 2010, Laborde 2014, Daikeler et al. 2020). Technology differentially impacts response rates 
to internet surveys due to incorrect e-mail addresses, e-mail spam filters, software 
incompatibility, poor quality internet service (resulting in slow response times), or system 
crashes (Vaske 2008, Dillman et al. 2009, Gigliotti 2011, Laborde 2014). However, in wildlife-
related studies, low response rates do not always mean poor quality data (Gigliotti et al. 2019). It 
is clear that there is no standard optimal internet-based survey method that functions best in 
terms of quality data, speed, ease, coverage, and cost across contexts 
Laborde (2014) and Daikeler et al. (2020) reported that email surveys can provide an 
efficient, inexpensive means of investigating hunter attitudes as a supplement to random surveys, 
if the survey objective is to establish an index of hunter effort and success. Across disciplines, 
mixed-method surveys have been recommended to improve coverage, cost, and efficiency, and 
to attract different user profiles which would increase response rates and avoid biases (Dillman et 
al. 2009, Dillman et al. 2010, Stern et al. 2014). The Louisiana Department of Wildlife and 
Fisheries (LDWF), in collaboration of the School of Renewable Natural Resources at Louisiana 
State University (LSU), has been experimenting with methods of survey research by 
commissioning 7 post-season mixed-method surveys of Louisiana hunters since 2010, each 
employing identical and concurrent survey instruments using combinations of convenience, 
random mail, and mixed-method surveys with stratified census formats. The LDWF/LSU studies 
obtained contact information of LDWF licensed hunters and HIP-registered waterfowl hunters 
and conducted 2 surveys with multiple replications: the Louisiana Game Harvest Survey 
(LAGHS) and the Survey of Louisiana Waterfowl Hunters (LAWHS). 
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2020 Survey of Louisiana Waterfowl Hunters 
LDWF/LSU experimented with sampling methods and frames in the LAWHS to find the 
most cost-effective method, given budgetary restraints, by surveying HIP-registered waterfowl 
hunters via random mail in 2005, random mail and convenience internet in 2010, and random 
mail, mixed-mode, and email (a stratified census) in 2015. The latest version of the LDWF/LSU 
cooperative study is the 2020 LAWHS, distributed exclusively by email. 
I designed the 2020 LAWHS in collaboration with faculty at the School of Renewable 
Natural Resources at Louisiana State University Agricultural Center with input and oversight 
from biologists at the sponsoring Louisiana Department of Wildlife and Fisheries. The survey 
was designed to address both management objectives of LDWF and scientific objectives of my 
research. The primary management objective of the 2020 LAWHS was to update information on 
waterfowl hunter participation, activity, attitudes, satisfaction, and demographics. Our next 
management objective was to identify the regulatory preferences of hunters on zone and split 
options for advising the 5-year U. S. Fish and Wildlife Service revision opportunity for hunting 
zones and splits. Our last management objective was to obtain feedback on specific proposals for 
season dates, for the acceptance of a new hunt option for military members and the respective 
timing of the hunt (if accepted), and for the timing of youth hunts in each of Louisiana’s 
waterfowl hunting zones. We also addressed hunters’ regulatory preferences for other 
management policies such as: bag-limit changes on White-fronted Geese (Anser albifrons), 
opening an early season on Black-Bellied Whistling Ducks (Dendrocygna autumnalis) and/or 
resident Canada Geese (Branta canadensis), prohibiting spinning wing decoys, limited access 
area designations (“motorless” only) on Wildlife Management Areas (WMAs), and increasing 
lottery hunts on crowded WMAs.  
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These objectives for the 2020 LAWHS were addressed through a 31-question survey 
instrument that included specific geographic options for Louisiana waterfowl zones, as well as 
constructs on hunter effort, satisfaction, demographics, and regulatory preferences. Some survey 
questions updated information collected in the 2005, 2010, and 2015 surveys for comparison. 
Additional questions addressing current events, alternative harvest regulations, and habitat 
management policies were developed in collaboration with sponsoring agency biologists. I 
designed the email survey using Qualtrics software (Provo, UT), and it was vetted multiple times 
through professional review by faculty and sponsoring LDWF biologists prior to distribution. 
We used the LSU Public Policy Research Lab to deliver the survey in 3 waves to all Harvest 
Information Program (HIP) registered Louisiana hunters for whom a valid email address was 
available post-season during the spring of 2020 (i.e. the e-mail strata were a complete census of 
all available email addresses).  
Louisiana Game Harvest Surveys 
 
The LAGHS has evolved from its original 1967 random mail format focusing only on 
White-tailed Deer (Odocoileus virginianus) harvest (J. P. Duguay, Louisiana Department of 
Wildlife and Fisheries, personal communication). Over time, it has evolved following the 
literature into a more cost-effective and modern survey (e.g., Dillman et al. 2009, Duda and 
Nobile 2010, Graefe et al. 2011, Stern et al. 2014, Rübsamen et al. 2017, Schonlau and Couper 
2017, Campbell et al. 2018, Loomis and Paterson 2018, Daikeler et al. 2020) focused on hunter 
harvest and effort for all game species in Louisiana. The LAGHS was delivered to Louisiana 
licensed hunters via random mail (by LDWF) and email (by the LSU Public Policy Research 
Lab) sampling methods (mixed-mode) following the 2016-17, 2017-18, and 2018-19 Louisiana 
hunting seasons.  
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I analyzed the 2016-2017, 2017-2018, and 2018-2019 Louisiana Game Harvest Surveys, 
in collaboration with faculty at the School of Renewable Natural Resources at Louisiana State 
University Agricultural Center with input and oversight from biologists at the sponsoring 
LDWF. The primary management objective of the LAGHS was to update information on hunting 
activity and harvest. This objective was addressed through mixed-mode sampling: a 17 
question/item email survey and a 15 question/item mail survey, that included very specific game 
harvest questions, as well as constructs on hunter effort, demographics, license type and 
perspective on Louisiana wildlife populations.  
Hypotheses 
In addition to management objectives, the LAWHS and LAGHS addressed scientific 
objectives supported by research hypotheses. I addressed 18 hypotheses in the 2020 LAWHS 
based on 4 general themes: hunters’ perceptions on migration, associations and comparisons of 
satisfaction, associations among distribution waves, and sample coverage (Table 1.1). Testing 
these constructs required comparing a sample of all email responses to the overall population 
(Dillman et al. 2009). 
I addressed 5 hypotheses in the LAGHS (Table 1.2) based on 3 general themes: 
comparisons of days hunted versus harvest in email versus mail survey methods, comparisons of 
age-weighting in both days hunted and harvest in email versus mail methods, and age-class 
representation in email versus mail methods. Age-weighting is commonly used to compensate 
for sampling coverage issues among age-classes within the population of interest (Vaske et al. 
2011). 
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These research hypotheses are the focus of my thesis.  In Chapter 2, I focus on 
hypotheses associated with the 2020 LAWHS (Table 1.1). In Chapter 3, I focus on hypotheses 
regarding the three LAGHS surveys (Table 1.2).   
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Table 1.1. Hypotheses of the 2020 Survey of Louisiana Waterfowl Hunters. 
1.  Hunters perceive that waterfowl migration has changed negatively in LA (by waterfowl zone). 
2.  Hunters perceive that waterfowl migration has changed negatively in LA (by conservation 
organization membership). 
3. Overall satisfaction of LA waterfowl hunters has decreased since 2005. 
4.  Overall satisfaction of LA waterfowl hunters is positively associated to perception of 
migration. 
5.  Overall satisfaction of LA waterfowl hunters is positively associated to the index of actual 
days hunted to expected days hunted. 
6.  Overall satisfaction of LA waterfowl hunters is positively associated to the index of actual 
waterfowl harvested to expected waterfowl harvested. 
7. Number of days hunted is closely associated to hunter satisfaction. 
8. Number of ducks seen is closely associated to hunter satisfaction. 
9. Number of shots taken is closely associated to hunter satisfaction. 
10. Actual harvest is closely associated to hunter satisfaction. 
 11.  Members of conservation NGOs are more satisfied than non-members. 
12.  Waterfowl hunters on private land are more satisfied than hunters on public land. 
13.  Satisfaction decreases by wave of response. 
14.  Avidity decreases by wave of response. 
15.  Harvest decreases by wave of response. 
16. A sample frame from all emails is representative of the overall HIP population (age-class). 
17. A sample frame from all emails is representative of the overall HIP population (zip region). 







Table 1.2. Hypotheses of the Louisiana Game Harvest Survey. 
1. Email respondents hunt more days on average than mail respondents. 
2. Email respondents harvest more game on average than mail respondents. 
3. Mail respondents are more representative of the license population age-class distributions. 
4. Age-weighting responses will improve model fit for days hunted models.  






THE 2020 SURVEY OF LOUISIANA WATERFOWL HUNTERS 
 
Abstract 
Louisiana surveys waterfowl hunters every 5 years to assess harvest, harvest effort, 
demographics, specific management objectives, and research hypotheses derived from previous 
surveys of waterfowl hunters. In the 2020 survey, research hypotheses addressed hunter 
perceptions of changing waterfowl migration patterns, and relationships between perceptions and 
avidity with survey distribution waves and sample coverage. I surveyed a stratified census of 
68,578 Louisiana waterfowl hunters by email following the 2019–2020 season, and asked 31 
questions about waterfowl-hunting effort, success, satisfaction, regulatory alternatives, and 
demographics. I used generalized linear models to test hypotheses about hunters’ perception of 
waterfowl migration to Louisiana, satisfaction patterns (since 2005), associations of satisfaction, 
and locations hunted. I received 13,483 total responses and 8,218 usable responses with a 
qualified response rate of 12.0%. I compared qualified respondents to the overall population of 
HIP registrants (169,891), and found no significant differences for age-class (P = 0.99), 
geographic distribution (P = 0.92), and license type (P = 0.99). Model outcomes indicated that 
surveys should be distributed in multiple waves, as avidity (days hunted) decreased in later 
waves of distribution (P <0.01). Results from the survey also indicated that both success in 
harvest, and meeting and exceeding harvest expectations, increase satisfaction (P <0.01). 
Furthermore, hunters’ satisfaction was independent of how many ducks they saw (P = 0.06), 
which zone they hunted (P = 0.35), or whether they were members of conservation organizations 




Key words. email survey, Louisiana waterfowl hunters, stakeholders, stratified census, survey 
methods 
Introduction 
Wildlife managers increasingly seek input from their stakeholders into the management 
of natural resources (Riley et al. 2002, Schummer et al. 2020). Wildlife agencies are compelled 
by statute, legal tradition (i.e. The Public Trust Doctrine), and policy to facilitate engagement of 
stakeholders (Sax 1970, Smith 2011, Decker et al. 2014). Wildlife agencies hold commission 
meetings, public meetings and hearings, and engage advisory boards to offer opportunities for 
public input. These events allow for a formal comment period, which I assert is an inefficient 
method to fully measure the opinions of stakeholders (AFWA and TWMI 2019). These events 
have no empirical foundation, provides no statistically relevant data, and may provide biased 
input to decision-makers. Riley et al. (2002) ranked scientifically-designed random surveys as 
their most important technique for obtaining stakeholder opinions for wildlife management. 
Response rates to mail surveys are declining; they take longer to complete and cost more than 
internet-based surveys (Dillman et al. 2009, Vaske 2011, Vaske et al. 2011, Rübsamen et al. 
2017, Schonlau and Couper 2017, Sterrett et al. 2017, Campbell et al. 2018, Loomis and 
Paterson 2018, Stedman et al. 2019, Daikeler et al. 2020). Time and money are 2 resources that 
are limiting to wildlife managers, which explains an increased interest in internet-based surveys 
(Vaske 2008, Fieberg et al. 2010). Internet surveys are normally faster, easier, and cheaper to 
design, deliver, and statistically analyze than mail, phone, or interpersonal interview surveys, 
and provide flexibility for respondents in completion time (Dillman et al. 2009, Gigliotti 2011, 
Rübsamen et al. 2017, Schonlau and Couper 2017, Campbell et al. 2018, Loomis and Paterson 
2018, Daikeler et al. 2020).  
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Despite the increasing popularity of internet surveys, researchers are hesitant to 
completely shift to a stand-alone internet survey method to gather social science data. Critics of 
this data collection method raise legitimate concerns regarding multiple biases (Duda and Nobile 
2010, Gigliotti 2011, Vaske 2011, Loomis and Paterson 2018, Daikeler et al. 2020). When a 
portion of the target population which historically participates is not given the opportunity to 
participate (i.e. hunters without internet access), this introduces a coverage error in internet-
based surveys (Dillman et al. 2009). Laborde (2014) reported that over 90% of respondents 
across 3 survey methods (mail, email, and open web) to the 2010, 2012, and 2013 surveys of 
Louisiana Waterfowl hunters reported internet access, which is similar to access by 89.8% of the 
U. S. population as of 15 October 2020 (Internet World Stats 12/9/2020).  Another common bias 
in internet-based surveys is non-response error (i.e., data from the survey are not generalizable 
to non-respondents); online respondents are disproportionately younger, wealthier, more 
educated, more urban, more likely of European descent, and more male (Dillman et al. 2009, 
Duda and Nobile 2010, Graefe et al. 2011, Laborde 2014, Loomis and Paterson 2018, Daikeler 
et al. 2020). Low response rates also increase the possibility of non-response error, and response 
rates to internet surveys are, on average, 11% lower than responses from other survey types 
(Dillman et al. 2010, Laborde 2014, Daikeler et al. 2020). Response rates to internet surveys, 
may also be differentially impacted by incorrect e-mail addresses, e-mail spam filters, software 
incompatibility, poor quality internet service (resulting in slow response times), or system 
crashes (Vaske 2008, Dillman et al. 2009, Gigliotti 2011, Laborde 2014). However, in wildlife-
related studies, low response rates do not always mean poor quality data (Gigliotti et al. 2019). It 
is clear that there is no standard optimal internet-based survey method that functions best in 
terms of quality data, speed, ease, coverage, and cost. 
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Laborde (2014) and Daikeler et al. (2020) reported that email surveys can provide an 
efficient, inexpensive means of investigating hunters attitudes as a supplement to random mail 
surveys, if the survey objective is to establish an index of effort and success. Across disciplines, 
mixed-method surveys have been recommended to improve coverage, cost, and efficiency, and 
to attract different user profiles which would increase response rates (Dillman et al. 2009, 
Dillman et al. 2010, Stern et al. 2014). The Louisiana Department of Wildlife and Fisheries 
(LDWF), in collaboration with the School of Renewable Natural Resources at Louisiana State 
University (LSU), has been experimenting with methods of survey research by commissioning 7 
post-season mixed-method surveys of Louisiana hunters since 2010, each employing identical 
and concurrent survey instruments using combinations of convenience, random mail, and 
mixed-method surveys with stratified census formats. The LDWF/LSU studies obtained contact 
information of LDWF licensed hunters and waterfowl hunters registered with the Harvest 
Information Program (HIP) and conducted 2 surveys with multiple replications: the Louisiana 
Game Harvest Survey (LAGHS) and the Survey of Louisiana Waterfowl Hunters (LAWHS). 
LDWF/LSU experimented with sampling methods and frames in the LAWHS to find the most 
cost-effective method, given budgetary constraints, by sending surveys to HIP-registered hunters 
via random mail in 2005, random mail and convenience internet surveys in 2010, and random 
mail, mixed-mode, and email surveys (a stratified census) in 2015. The latest version of the 
LDWF/LSU cooperative study is the 2020 LAWHS, conducted by email only. 
The 2020 LAWHS was designed to address both management and scientific objectives. 
My primary management objective in the 2020 LAWHS was to update information on 
waterfowl hunter participation, effort, attitudes, satisfaction, and demographics. My next 
management objective was to identify the regulatory preferences of hunters on zone and split 
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options for advising the 5-year U. S. Fish and Wildlife Service revision opportunity for hunting 
zones and splits. My last management objective was to obtain feedback on specific proposals for 
season dates, for the acceptance of a new hunt option for military members and the respective 
timing of the hunt (if accepted), and for the timing of youth hunts in each of Louisiana’s 
waterfowl hunting zones. We also addressed hunters’ regulatory preferences for other 
management policies such as: bag-limit changes on White-fronted Geese (Anser albifrons), 
opening an early season on Black-Bellied Whistling-Ducks (Dendrocygna autumnalis), and/or 
resident Canada Geese (Branta canadensis), prohibiting spinning-wing decoys, limited access 
area designations (“motorless” only) on Wildlife Management Areas (WMAs), and increasing 
lottery hunts on crowded WMAs.  
These management objectives for the 2020 LAWHS were addressed through a 31-question 
survey instrument that included specific geographic options for Louisiana waterfowl zones, as 
well as constructs on hunter effort, satisfaction, demographics, and regulatory preferences. Some 
survey questions were legacy questions, updating information collected in the 2005, 2010, and 
2015 surveys for comparison. Additional questions addressing current events, alternative harvest 
regulations, and habitat management policies were developed in collaboration with sponsoring 
agency biologists. Descriptive results were reported and were sufficient to address management 
objectives. 
Relative to the scientific objectives, I addressed 18 hypotheses in the 2020 LAWHS (Table 2.1). 
My hypotheses of the 2020 LAWHS are based on 4 general constructs utilizing a multifaceted-
discrepancy model (Manfredo et al. 1995): 1) hunters’ perceptions on migration and relationship 
with satisfaction, 2) associations and comparisons of satisfaction, 3) associations among 
distribution waves, and 4) sample coverage. Evaluation of satisfaction is a keystone of the 
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recruitment, retention and reactivation (R3) efforts with waterfowl hunters (Schummer et al. 
2020). Louisiana routinely synthesizes R3 efforts with programs like Becoming an Outdoor 
Woman, LSU’s Collegiate Hunt Program, and LDWF’s Hunter Education Program (Iles 2020). 
However, the current atmosphere of waterfowl hunting in Louisiana is tumultuous considering 
increasing breeding populations of waterfowl nationally, but decreasing wintering populations of 
waterfowl migrating to Louisiana, potentially impacted by coastal wetland loss, sea level rise, 
agricultural changes, and steeply decreasing waterfowl hunter numbers nationwide, but increased 
hunting pressure in Louisiana (Iles 2020, Moorman 2020, Reynolds 2020, Wallen et al. 2020). 
Considering the challenges faced by Louisiana waterfowl hunters, it is of heightened importance 
to evaluate their satisfaction with regulatory frameworks, management, harvest, and changes in 
migration. In human dimensions research, it is widely accepted that hunters’ satisfaction is 
driven by meeting and exceeding expectations (Brunke and Hunt 2007, Qazi et al. 2017, 
Schroeder et al. 2017, Bradshaw et al. 2019, Gruntorad et al. 2020). This construct challenges 
researchers in interpreting and explaining hunters’ satisfaction, considering there are 2 inputs, 
actual experience and expected experience, interpreted within 1 variable, satisfaction (Manfredo 
et al. 1995). Other constructs evaluate survey implementation, specifically the importance of 
survey waves and survey sample coverage, which following Dillman et al. (2009) are important 
to interpreting response. 
Table 2.1. Hypotheses of the 2020 Survey of Louisiana Waterfowl Hunters. 
1.  Hunters perceive that waterfowl migration has changed negatively in LA (by waterfowl zone). 
2.  Hunters perceive that waterfowl migration has changed negatively in LA (by conservation 
organization membership). 
3.  Overall satisfaction of LA waterfowl hunters has decreased since 2005. 




5.  Overall satisfaction of LA waterfowl hunters is positively associated to the index of actual 
days hunted to expected days hunted. 
6.  Overall satisfaction of LA waterfowl hunters is positively associated to the index of actual 
waterfowl harvested to expected waterfowl harvested. 
7. Number of days hunted is closely associated to hunter satisfaction. 
8. Number of ducks seen is closely associated to hunter satisfaction. 
9. Number of shots taken is closely associated to hunter satisfaction. 
10. Actual harvest is closely associated to hunter satisfaction. 
11.  Members of conservation NGOs are more satisfied than non-members. 
12.  Waterfowl hunters on private land are more satisfied than waterfowl hunters on public land. 
13.  Satisfaction decreases by wave of response. 
14.  Avidity decreases by wave of response. 
15.  Harvest decreases by wave of response. 
16. A sample frame from all emails is representative of the overall HIP population (age-class). 
17. A sample frame from all emails is representative of the overall HIP population (zip region). 
18. A sample frame from all emails is representative of the overall HIP population (license type). 
 
Study Area 
I obtained a list of 2019–2020 Louisiana HIP registrants from the U.S. Fish and Wildlife Service 
Division of Migratory Bird Management. The sampling frame included all 2019 Louisiana 
resident and non-resident hunters who registered with HIP and had valid email addresses in their 
LDWF license profile (68,578 from a total of 169,891). These email addresses included hunters 
who intended to hunt waterfowl, as well as hunters who intended to hunt Mourning Dove 
(Zenaida macroura), Common Snipe (Gallinago delicata), American Woodcock (Scolopax 






 LSU conducted the 2020 Survey of Louisiana Waterfowl Hunters through an email 
distribution by the LSU Public Policy Research Lab following the 2019–2020 waterfowl season. 
The 17-page survey included 31 questions addressing hunting effort, methods, success, 
satisfaction, regulatory alternatives, self-identity, and demographics (Appendix A). I designed 
the survey using Qualtrics survey software (Provo, UT), and it was vetted multiple times through 
professional review by faculty and sponsoring LDWF biologists prior to distribution. Survey 
protocols ensured informed consent, anonymity, and confidentiality of responses, and were 
approved by the LSU AgCenter Institutional Review Board (IRB Protocol Number HE-19-05). 
We delivered the survey in 3 waves post-season during the spring of 2020.The email strata were 
a complete census of available emails. 
An announcement email containing a link to the survey instrument was sent to 73,554 
potential respondents on April 9th, followed by a reminder email on April 16th, and a last call 
email on April 23rd, 2020. The waves were intentionally spaced at 1-week intervals to maximize 
response rates (Dillman et al. 2009). Respondents who were < 16 years old, who did not hunt 
waterfowl during the 2019–2020 season, or who did not respond to at least 5 questions 
associated with our management or scientific objectives were deleted from the dataset, and 
qualified response rates were then calculated (Hair et al. 2010). After the scrubbing process, the 
data were analyzed through statistical software systems: SAS (PROC GLIMMIX, SAS® 9.4 SAS 
Institute Inc. Cary, NC USA), Program R (v. 4.0.3, R Core Team (2020) Vienna, Austria), and 
SPSS (IBM SPSS Statistics 25, Hawthorne, NY USA). We first developed descriptive statistics 
on the management objectives that consisted of frequency tables which included means and 
standard deviations of the hunters’ opinions on the issues, (Appendix B). This report was 
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delivered to LDWF and shared with the Louisiana Wildlife and Fisheries Commission to provide 
stakeholder input useful to the decision-making process for hunting regulations (Appendix C).  
I then transformed the variables actual days hunted and expected days hunted into a days 
hunted index, and actual waterfowl bagged and expected waterfowl bagged to create a waterfowl 
bagged index. Next, I removed outliers (identified as responses more than 3 standard deviations 
above or below the mean) and updated the days hunted index and waterfowl bagged index 
(Pukelshiem 1994, Lehmann 2013, Anhøj and Wentzel-Larsen 2018). Next, I transformed the 
data in the variable overall satisfaction with the season to simplify the original variables’ 5-point 
scale of levels of satisfaction into a new variable titled binary satisfaction, which grouped 
respondents as either “satisfied”, or “dissatisfied”, eliminating neutral responses. This 
transformation was intended to improve model fit. Transforming the data into indices was 
intended to more accurately capture the relationship of expectations and harvest with hunter’s 
satisfaction (Vaske 2019). For hypothesis testing, I selected generalized linear models resulting 
in multiple models, each with appropriate links and response distributions to identify the 
significance of individual variables (Table 2.2). I set the significance threshold at α = 0.05, which 
is standard in human dimension studies (Dillman 2009, Vaske 2011, Vaske et al. 2011, Vaske 
2019). Dillman et al. (2009) noted that, as the fundamental premise, sample surveys require a 
statistical assessment for coverage error among the respondents within the sampled frame. To 
statistically assess coverage error, I compared all qualified responses for age-class (16-25, 26-35, 
36-45, 46-55, 56-65, and Over 65 years old), geographic distribution (zip code region: 9 in-state 
and 1 out-of-state), and license type (11) from our HIP sampling frame to the overall HIP 
population (169,891), using a multinomial distribution and a cumulative logit link function.  
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Additionally, I assessed the potential association of hunters’ reported satisfaction 
predicting participation, as measured by days hunted, through an exploratory post hoc analysis. 
This analysis used generalized linear models with a negative binomial distribution and a log link 
function.  Response variables were number of days hunted in state, total number of days hunted, 
index of days hunted, number of waterfowl bagged, and index of waterfowl bagged. For these 
models, fixed effects were satisfaction with days hunted, satisfaction with waterfowl seen, 
satisfaction with shots taken, satisfaction with waterfowl harvested, and overall satisfaction with 
the season.        
Results  
The 2020 LAWHS was sent to all HIP registrants in Louisiana with email addresses in 
their LDWF HIP certification (73,554 out of 169,891 total registrants, or 45%); of these, 4,976 
emails bounced, and 68,578 emails were successfully delivered. I received 13,483 finished 
surveys yielding an overall response rate of 19.7%, (13,483/68,578). I then deleted 3,900 
responses that “did not hunt waterfowl last season”, 2 under age responses (age < 16), and 1,383 
responses that answered < 5 questions. This left 8,218 qualified responses and a qualified 
response rate of 12.0%, (8,218/68,578). Qualified responses included 6,216 (75.6%) resident and 
1,079 (13.1%) non-resident hunters, of which 7,099 (86.2%) were male hunters, and 179 (2.2%) 
were female hunters (percentages do not sum to 100.0% considering non-response for some 
questions). 
Responses to 15 questions assessing perception, effort, success, satisfaction, and hunter 
characteristics of respondents displayed notable diversity, further illuminating the importance of 
testing 18 hypotheses addressing these questions (Table 2.1). Results from the generalized linear 
models are summarized herein (Table 2.2). Hunters perceived that waterfowl migration had 
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changed negatively in LA (by waterfowl zone), (East Zone odds ratio -0.79 (±0.46 SE), effect 
size (Cohen’s d) = 0.88, Coastal Zone odds ratio -0.76 (±0.46 SE), effect size (Cohen’s d) = 
0.88, and West Zone odds ratio -0.55 (±0.47 SE), effect size (Cohen’s d) = 0.80, Wald X2, 4 df 
=10.2, P = 0.04). Hunters perceived that waterfowl migration had changed negatively in LA (by 
conservation organization membership), (Organization Member odds ratio -0.13 (±0.05 SE), 
effect size (Cohen’s d) =0.74, Wald X2, 1 df = 6.3, P = 0.01).  Overall satisfaction of LA 
waterfowl hunters has decreased since 2005 (Very Dissatisfied odds ratio 7.39 (±1.51 SE), effect 
size (Cohen’s d) = 1.10, and Somewhat Dissatisfied odds ratio 3.24 (±1.15 SE), effect size 
(Cohen’s d) = 1.10, F4,5 = 15.64, P = 0.01). Overall satisfaction of LA waterfowl hunters 
decreased with perception that migration has decreased (Very Dissatisfied odds ratio -2.59 
(±0.39 SE), effect size (Cohen’s d) = 1.20, Wald X2, 4 df = 2019.17, P <0.01). For the following 
indices, values >1.0 indicated respondents reported actually hunting more days or harvesting 
more ducks than expected days to hunt or ducks to harvest. Overall satisfaction of LA waterfowl 
hunters was positively associated to a value >1.0 in the index of actual days hunted to expected 
days hunted (Days Hunted Index odds ratio 0.44 (±0.06 SE), effect size (Cohen’s d) = 0.84, 
Wald X2, 1 df = 51.46, P <0.01). Overall satisfaction of LA waterfowl hunters was positively 
associated to a value >1.0 in the index of actual waterfowl harvested to expected waterfowl 
harvested (Waterfowl Bagged Index odds ratio 0.79 (±0.02 SE), effect size (Cohen’s d) = 0.96, 
Wald X 2, 1 df = 29.97, P <0.01). A greater number of days hunted increased hunter satisfaction 
(very satisfied odds ratio 2.29 (±0.29 SE), effect size (Cohen’s d) = 1.20, and somewhat satisfied 
odds ratio 1.77 (±0.20 SE), effect size (Cohen’s d) = 1.15, Wald X2, 4 df= 135.06, P <0.01). A 
greater number of ducks seen is not associated to hunter satisfaction (satisfied – number of ducks 
seen odds ratio 1.57 (±0.28 SE), effect size (Cohen’s d) = 1.10, Wald X2, 4 df=8.63, P = 0.06). A 
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greater number of shots increased hunter satisfaction (satisfied - number of shots taken odds ratio 
4.67 (±0.26 SE), effect size (Cohen’s d) = 1.32, Wald X2, 4 df= 113.96, P <0.01). Increased 
harvest increased hunter satisfaction (very satisfied odds ratio 3.99 (±0.31 SE), effect size 
(Cohen’s d) = 1.30, Wald X2, 4 df= 135.06, P <0.01). Members of conservation NGOs were not 
more satisfied than non-members (P = 0.60). Waterfowl hunters on private land were not more 
satisfied than hunters on public land (P = 0.35). Satisfaction did not decrease by wave of 
response (very satisfied odds ratio 0.14 (±0.26 SE), effect size (Cohen’s d) = 1.09, Wald X2, 4 
df=5.06 P = 0.08). Avidity (defined as days hunted and game bagged) decreased by wave of 
response in terms of total days hunted, but not total waterfowl bagged (days hunted odds ratio – 
0.10 (±0.01 SE), effect size (Cohen’s d) = 0.74, Wald X2, 4 df= 18.31, P = 0.79). These results 
also indicated no differences between survey respondents and the overall HIP population in age-
class (P = 0.99), geographic distribution by zip code region (P = 0.92), or license type (P = 









Table 2.2. Results of Generalized Linear Models testing 18 hypotheses measuring perception, 
effort, success, satisfaction, and hunter characteristics of respondents (n=8,218) to the 2020 
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representative of 













18. Does not support the 
null hypothesis. No 
significant differences. 
P a: Test of “no difference”. 
20b: Representative of the 5 levels of satisfaction tested in 4 separate surveys in 2005, 2010, 2015, and 2020; resulting 
in n=20. 
12c: Representative of the 6 age-classes tested in both the HIP population and the sample frame, resulting in n=12. 
20d: Representative of the 10 Zip regions tested in both the HIP population and the sample frame, resulting in n=20. 




Table 2.4. Comparison of percent of respondents to the 2020 Survey of Louisiana 
Waterfowl Hunters to that of the overall HIP Population for the variable Zip Code Region 







Region 1 8.5 5.6 
Region 2 6.4 5.8 
Region 3 6.2 6.0 
Region 4 19.6 17.8 
Region 5 8.6 8.8 
Region 6 12.8 10.7 
Region 7 9.4 15.5 
Region 8 6.6 9.8 
Region 9 7.7 11.9 










Table 2.3. Comparison of percent of respondents to the 2020 Survey of Louisiana 







16-25 years old 7.7 16.7 
26-35 years old 19.0 16.2 
36-45 years old 20.8 14.8 
46-55 years old 21.2 14.8 
56-65 years old 20.2 20.7 
Over 65 years old 11.1 16.9 
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Table 2.5. Comparison of percent of respondents to the 2020 Survey of Louisiana Waterfowl 
Hunters to that of the overall HIP Population for the variable License Type (P = 0.99). 
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Generally, measures of avidity were positively related to their reported satisfaction for 
the waterfowl hunting season, except avidity was higher for those reporting lower overall 
satisfaction with the season. Number of days hunted in state increased (β = 0.12 (±0.01 SE), 
t=9.63, P <0.01) with reported satisfaction with number of days hunted. Number of days hunted 
in state decreased (β = -0.18 (±0.02 SE), t=-9.05, P < 0.01) with overall reported satisfaction. 
Number of total days hunted increased (β = 0.12 (±0.01 SE), t=11.01, P <0.01) with reported 
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satisfaction with number of days hunted. Number of total days hunted decreased (β =  -0.17 
(±0.01 SE), t=-9.21, P < 0.01) with overall reported satisfaction. Days hunted index increased (β 
= 0.06 (±0.01 SE), t = 4.42, P < 0.01) with reported satisfaction with number of days hunted. 
Total waterfowl harvested increased (β = 0.11 (±0.01 SE), t=8.09, P <0.01) with reported 
satisfaction. Total waterfowl harvested increased (β = 0.16 (±0.02 SE), t=7.74, P <0.01) with 
reported satisfaction with total waterfowl harvested. Total waterfowl harvested increased with 
(β = 0.05 (±0.02 SE), t=2.59, P <0.01) with reported satisfaction with number of shots taken. 
Total waterfowl harvested was negatively related (β = -0.03 (±0.01 SE), t=-2.35, P = 0.02) with 
reported satisfaction with number of waterfowl seen. Number of waterfowl harvested decreased 
with (β = -0.10 (±0.02 SE), t=-5.09, P < 0.01) with reported overall satisfaction. 
Discussion 
Human dimensions research and management decisions are premised on the assumption 
that sample surveys are representative of the target population (Battaglia et al. 2016, Haziza and 
Beaumont 2017). These results confirmed that a stratified census can produce respondents that 
are representative of the overall population of HIP registrants and not significantly different than 
the target population. This was verified for all 3 demographic variables tested (age-class, zip 
region, and license type). Louisiana waterfowl hunters were concerned that migration to 
Louisiana is decreasing, irrespective of where they hunted or were NGO members; of the 
comments I received from the LAWHS, over ~80% of respondents voiced concerns of a 
decreased migration. These concerns were compelling and with merit, as published reports 
continually indicate that waterfowl migration to the region is decreasing (Whitaker et al. 2019, 
Iles 2020, Moorman 2020, Reynolds 2020, Wallen et al. 2020). This may in part explain why 
dissatisfaction was as high and was statistically significant in 2020, as in 2005. However, the 
28 
 
2005 survey did not ask about decreasing migration, and contemporaneous reports did not 
suggest notable concerns about decreasing migration. Therefore, it was likely that widespread 
dissatisfaction was the result of another factor reported in those results (Miller et al. 2005); or it 
may be that voicing dissatisfaction is an integral component of the Louisiana waterfowl hunter 
experience, as some proportion of respondents always reported dissatisfaction despite reporting 
various measures of hunting success, further supporting the association of expectations as a 
component of satisfaction.  
Success in performance (days hunted, shots taken, ducks harvested) and meeting and 
exceeding expectations (index of actual to expected days hunted and harvest) increased 
satisfaction, consistent with reports from similar studies (Brunke and Hunt 2007, Qazi et al. 
2017, Schroeder et al. 2017, Bradshaw et al. 2019, Gruntorad et al. 2020). However, unlike 
findings reported in other studies, hunters’ satisfaction was not associated with how many ducks 
they saw, where they hunted (public vs. private land), or whether they were members of any 
conservation organizations (Miller and Graefe 2001, Miller et al. 2005, Brunke and Hunt 2007, 
Qazi et al. 2017, Schroeder et al. 2017, Bradshaw et al. 2019. Schroeder et al. 2019). Gruntorad 
et al. (2020) reported that seeing game is a statistically significant attribute related to hunters’ 
satisfaction tested among 4 different hunting types; this finding was also consistent in other 
similar studies (Schroeder et al. 2017, Bradshaw et al. 2019. Schroeder et al. 2019). Despite the 
consistent significant relationship of seeing game and satisfaction throughout the relevant 
literature, it can be deduced from the LAWHS results that Louisiana waterfowl hunters’ opinions 
of migration outweighed their satisfaction with the actual number of waterfowl they observed. It 
was also notable that, regardless of where hunters hunted or whether they were members of 
conservation organizations, they believed that migration decreased; but membership had no 
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direct relationship to their satisfaction, despite contradictory findings reported by Miller et al. 
(2005), and Bradshaw et al. (2019). These findings confirmed the notion that both success in 
harvest and accurate expectations define hunters’ satisfaction, demonstrating the importance of 
managing expectations. Louisiana waterfowl hunters in this survey were consistent with other 
hunters in many aspects; however, lack of a relationship between other previously reported 
variables -- how many ducks they saw, where they hunted (public vs. private land), or whether 
they were members of any conservation organizations, as well as their relationship between 
satisfaction and migration -- present new findings and potentially new challenges in 
management. 
  Another interesting caveat from these results was the avidity of respondents among 
waves. There was no relationship between satisfaction among waves of distribution. However, 
these results confirmed that the total days hunted decreased by wave of response. Schmidt-
Catran et al. (2019) also reported no relationship between satisfaction among waves of 
distribution and attributed this to the dependent nature of each wave. Laborde (2014), the U. S. 
Department of the Interior, U. S. Fish and Wildlife Service, U. S. Department of Commerce, and 
U. S. Census Bureau’s National Survey of Fishing, Hunting, and Wildlife-Associated Recreation 
(2016), and Bradshaw et al. (2019), also reported hunters’ avidity decreasing by wave of 
response. This finding reinforces the need for multiple distribution waves in survey design. 
Based on the findings from the exploratory analysis of reported satisfaction with avidity, 
Louisiana waterfowl hunters who reported higher satisfaction were those hunters harvesting 
more waterfowl and hunting more days (direct measurement and indices). This could mean that 
for these hunters more was better, rather than achieving some a priori target or expectation.  
However, many avid hunters, at least by these measures, reported the highest level of 
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dissatisfaction.  Thereby, overall satisfaction poorly explained avidity. These findings also 
indicate that hunters who were satisfied with the ducks they have seen, but are not able to harvest 
them, were dissatisfied. The simple association that successful waterfowl hunters expect to 
harvest more ducks and geese could suggest a factor contributing the consistent pattern of 
successful hunters expressing dissatisfaction when their expectations are not fulfilled, a recurrent 
theme across surveys and years. These findings reinforce the need for managing both 
expectations and harvest opportunity, as more satisfied hunters appeared to hunt more frequently, 
and we hypothesize will hunt more consistently across years 
This study demonstrated that satisfaction might be more effectively quantified through 
the synthesis of indices which relate actual to expected experiences.  Reported satisfaction was 
driven by perceptions of migration and by characteristics of their hunting experience measured 
directly (e.g., number of waterfowl harvested, number of days hunted) or as indices. Avidity, as 
measured by days hunted, decreased by survey wave. However, wave did not explain 
satisfaction, further supporting the hypothesis that satisfaction is greatly influenced by personal 
expectations of the hunting experience, i.e., individuals with lower harvest expectations which 
are exceeded may be just as or more satisfied than individuals with high harvest expectations that 
are not met. This results in a perplexing inverse relationship between avidity with reported 
overall satisfaction. Quantifying the factors influencing overall satisfaction remains a challenge 
with potential unquantified explanations found in perceptions of migration, missed harvest 
opportunities, and/or a culture of dissatisfaction within the Louisiana hunting community. 





Management Implications  
These results suggest wildlife managers and researchers continue the implementation of 
scientifically-designed surveys sampled through stratified email distribution. This method is 
useful for gathering data on demographics, hunting effort, and harvest, and can efficiently assess 
the opinions of the avid users of the resource (Dillman et al. 2009, Gigliotti 2011, Laborde 2014, 
Rübsamen et al. 2017, Schonlau and Couper 2017, Campbell et al. 2018, Loomis and Paterson 
2018, Stedman et al. 2019, Daikeler et al. 2020). This method provides an efficient means of 
investigating stakeholder attitudes, while facilitating increased opportunity for stakeholder 
feedback, an important consideration in its own right (Dillman et al. 2009, Gigliotti 2011, 
Laborde 2014, Daikeler et al. 2020). Ultimately, scientifically-designed surveys distributed to a 
sample of Louisiana waterfowl hunters through a stratified email census offer an efficient 
method for gathering data on regulatory and policy-based attitudes among Louisiana waterfowl 
hunters. 
Based on these results, I suggest state agencies make improvements on HIP data 
collection for accuracy and completeness including email addresses; LDWF has implemented an 
online HIP certification platform in part to ameliorate these issues (WLF 2021). These results 
indicate that the email subsets were not significantly different from the overall population of HIP 
registrants, and should further improve as an increasing percentage of hunters are able to be 
contacted. These results also indicate that there is a need for survey distribution through multiple 
waves. Finally, these results suggest that both success in harvest and accurate expectations 
increase hunters’ satisfaction.  Professional waterfowl biologists should manage for both if 
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CHAPTER 3.  




I analyzed a 3-year consolidated sample of Louisiana hunters’ responses to the Louisiana 
Game Harvest Surveys (LAGHS) distributed via email and mail in the month of May following 
each of the 2016-2017, 2017-2018, and 2018-2019 hunting seasons. Both distribution methods 
asked identical questions about hunting effort, harvest, regulatory alternatives, and 
demographics. I then used generalized linear mixed models to test hypotheses about hunters’ 
days hunted, harvest, representation of age-classes, and the effect of age-weighting across 
distribution methods. I compared days spent hunting and individual species harvest across 
distribution methods. We received 42,346 qualified email responses with a qualified response 
rate of 19.3%, and 6,387 qualified mail responses with a qualified response rate of 14.1%. I also 
calculated the cost of distribution methods, and found that email distribution cost $50,315.30 in 
total ($1.19 per qualified email response), whereas mail distribution cost more, $58,416.71 in 
total ($9.15 per qualified mail response). Email respondents reported harvesting more game (7 of 
11 models), and age-weighting resulted in better model fit for harvest (6 of 11 models), both 
supporting my hypotheses. Email respondents did not hunt more days (1 of 12 models), and age-
weighting did not improve model fit for days hunted (5 of 12 models). Email responses provided 
better overall coverage of age-classes, as mail responses differed from the population of licensed 
hunters across age-classes (P = 0.04), and email responses did not (P =0.68). Based on these 
results, age-weighting data from email surveys provided a more representative sample of 
Louisiana hunters’ harvest.  
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Key words. Age-class, age-weighting, distribution methods, email survey, Louisiana hunters, mail 
survey, mixed methods 
Introduction 
Wildlife managers increasingly seek input from their stakeholders into the management 
of natural resources (Riley et al. 2002, Schummer et al. 2020). Wildlife agencies are compelled 
by statute, legal tradition (i.e. The Public Trust Doctrine), and policy to facilitate engagement of 
stakeholders (Sax 1970, Smith 2011, Decker et al. 2014). Wildlife agencies hold commission 
meetings, public meetings and hearings, and engage advisory boards to offer opportunities for 
public input. These events allow for a formal comment period, which is an inefficient method to 
fully measure the opinions of stakeholders (AFWA and TWMI 2019). These events have no 
empirical foundation, provides no statistically relevant data, and may provide biased input to 
decision-makers (AFWA and TWMI 2019). Riley et al. (2002) rank scientifically-designed 
random surveys as their most important technique for obtaining stakeholder opinions for wildlife 
management. Response rates to mail surveys are declining; they take longer to complete and cost 
more than internet-based surveys (Dillman et al. 2009, Vaske 2011, Vaske et al. 2011, Rübsamen 
et al. 2017, Schonlau and Couper 2017, Sterrett et al. 2017, Campbell et al. 2018, Loomis and 
Paterson 2018, Stedman et al. 2019, Daikeler et al. 2020). Time and money are 2 resources that 
are limiting to wildlife managers, which explains an increased interest in internet-based surveys 
(Vaske 2008, Fieberg et al. 2010). Internet surveys are normally faster, easier, and cheaper to 
design, deliver, and statistically analyze than mail, phone, or interpersonal interview surveys, and 
provide flexibility for respondents in completion time (Dillman et al. 2009, Gigliotti 2011, 
Rübsamen et al. 2017, Schonlau and Couper 2017, Campbell et al. 2018, Loomis and Paterson 
2018, Daikeler et al. 2020).  
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Despite the increasing popularity of internet surveys, researchers are hesitant to 
completely shift to a stand-alone internet survey method to gather social science data. Critics of 
this data collection method raise legitimate concerns regarding multiple biases (Duda and Nobile 
2010, Gigliotti 2011, Vaske 2011, Loomis and Paterson 2018, Daikeler et al. 2020). When a 
portion of the target population which historically participates is not given the opportunity to 
participate (i.e. hunters without internet access), this introduces a coverage error in internet-
based surveys (Dillman et al. 2009). Laborde (2014) reported that over 90% of respondents 
across 3 survey methods (mail, email, and open web) to the 2010, 2012, and 2013 surveys of 
Louisiana Waterfowl hunters reported internet access, which is similar to access by 89.8% of the 
U. S. population as of 15 October 2020 (Internet World Stats 12/9/2020).  Another bias common 
in internet-based surveys is non-response error (i.e., data from the survey may not be 
generalizable to non-respondents); online respondents are disproportionately younger, wealthier, 
more educated, more urban, more likely of European descent, and more male (Dillman et al. 
2009, Duda and Nobile 2010, Graefe et al. 2011, Laborde 2014, Loomis and Paterson 2018, 
Daikeler et al. 2020). Low response rates also increase the possibility of non-response error, and 
response rates to internet surveys are, on average, 11% lower than responses from other survey 
types (Dillman et al. 2010, Laborde 2014, Daikeler et al. 2020). Internet surveys may also fail 
due to incorrect e-mail addresses, e-mail spam filters, software incompatibility, poor quality 
internet service (resulting in slow response times), or system crashes (Vaske 2008, Dillman et al. 
2009, Gigliotti 2011, Laborde 2014). However, in wildlife related studies, low response rates do 
not always mean poor quality data (Gigliotti et al. 2019). It is clear that there is no standard 
optimal internet-based survey method that functions best in terms of quality data, speed, ease, 
coverage, and cost. 
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Laborde (2014) and Daikeler et al. (2020) reported that email surveys can provide an 
efficient, inexpensive means of investigating hunters attitudes as a supplement to random mail 
surveys, if the survey objective is to establish an index of effort and success. Across disciplines, 
mixed-method surveys have been recommended to improve coverage, cost, and efficiency, and 
to attract different user profiles which would increase response rates (Dillman et al. 2009, 
Dillman et al. 2010, Stern et al. 2014). The Louisiana Department of Wildlife and Fisheries 
(LDWF), in collaboration of the School of Renewable Natural Resources at Louisiana State 
University (LSU), has been experimenting with methods of survey research by commissioning 7 
post-season mixed-method surveys of Louisiana hunters since 2010, each employing identical 
and concurrent survey instruments using combinations of convenience, random mail, and mixed-
method surveys with stratified census formats. The LDWF/LSU studies obtained contact 
information of LDWF licensed hunters and HIP registered waterfowl hunters and conducted 2 
surveys with multiple replications: the Louisiana Game Harvest Survey (LAGHS) and the 
Survey of Louisiana Waterfowl Hunters (LAWHS). The LAGHS has evolved from its original 
1967 random mail format focusing only on White-tailed Deer harvest (Odocoileus virginianus) 
(J. P. Duguay, Louisiana Department of Wildlife and Fisheries, personal communication). Over 
time and evolving with the literature, it has developed into a more cost-effective method of 
survey research, and, in a more modern format, has focused on harvest and hunters’ effort for all 
game species in Louisiana (Dillman et al. 2009, Duda and Nobile 2010, Graefe et al. 2011, Stern 
et al. 2014, Rübsamen et al. 2017, Schonlau and Couper 2017, Campbell et al. 2018, Loomis and 
Paterson 2018, Daikeler et al. 2020). The LAGHS was delivered to LDWF licensed resident 
hunters only via random mail and email sampling methods (mixed-mode) following the 2016-17, 
2017-18, and 2018-19 Louisiana hunting seasons.  
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The primary management objective of the LAGHS was to update information on hunting 
effort and harvest. This objective was addressed through mixed-mode sampling: a 17 
question/item email survey and a 15 question/item mail survey, that included very specific game 
harvest questions, as well as constructs on hunter effort, demographics, license type, and 
perspectives on Louisiana wildlife populations.  
My primary scientific objective in the LAGHS analysis was to formulate and test 
research hypotheses testable with data collected in the previous surveys, which included 
potential associations between hunting effort and harvest, as well as the effect of age-weighting, 
and age-class representation within the license population compared to the 2 consolidated 
samples from the email and mail surveys. The contrast of the significance of these variables by 
the email and random mail sampling surveys was intended to provide the most scientifically 
sound data for future survey design. These objectives were addressed in our analysis by 
comparing days hunted versus harvest in email versus mail surveys, comparing age-weighting in 
both days hunted and harvest in email versus mail surveys, and evaluating age-class 
representation in email versus mail surveys in comparison to the age-classes within the 
population of licensed Lousiana hunters.  
Relative to my scientific objectives in the LAGHS, I addressed 5 hypotheses based on 3 
general constructs using a multifaceted-discrepancy model (Manfredo et al. 1995) (Table 3.1). 
The first construct was a comparison of email and mail surveys, which tested whether email 
respondents hunted more days (hypothesis 1) and harvested more game (hypothesis 2) than mail 
respondents. In the LAGHS descriptive results, email respondents reported hunting more days 
and harvesting more game. The second construct was a comparison of age-class representation in 
email versus mail surveys, which tested whether the mail surveys represented the age-class 
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distributions of the license population better than the email survey (hypothesis 3). Mail surveys 
have been reported to provide better sample coverage; but as a fundamental premise, sample 
surveys require a statistical assessment for coverage error among the respondents within the 
sampled frame (Dillman et al. 2009, Gigliotti 2011, Graefe 2011). In the LAGHS descriptive 
results, several coverage errors became clear, as representation varied by age-class. The third 
construct was an analysis of age-weighting to adjust the email and mail age-class distributions to 
reflect the actual age-class distributions in the license population. I attempted to determine if 
age-weighting produces more informative results, based on the concept that variation explained 
is information gained and better model fit represents more variance explained. Age-weighting is 
a commonly used correction technique to compensate for sampling coverage issues among 
groups within the population of interest (Vaske et al. 2011). Age-weighting assigns an 
adjustment weight to each survey respondent: under-represented age-classes receive a weight 
larger than 1, and over-represented age-classes receive a weight less than 1. Thus, I tested 
whether age-weighting would result in better fitting survey responses for days hunted 
(hypothesis 4) and harvest (hypothesis 5).  
 
Table 3.1. Hypotheses of the Louisiana Game Harvest Survey. 
1. Email respondents hunt more days on average than mail respondents. 
2. Email respondents harvest more game on average than mail respondents. 
3. Mail respondents are more representative of the license population age-class distributions. 
4. Age-weighting responses will improve model fit for days hunted models. 







From LDWF and LSU, I obtained a 3-year consolidated dataset of Louisiana licensed 
hunters’ responses to the Louisiana Game Harvest Survey distributed via email (LSU Public 
Policy Research Lab) and mail (LDWF) in the month of May following each of the 2016-2017, 
2017-2018, and 2018-2019 hunting seasons. A random sample of 6% (49,169) of all Louisiana 
licensed resident hunters who had a valid physical mailing address in their LDWF license profile 
was selected to be surveyed by mail during the 3-year sampling periods. The email sampling 
frame included a total of 234,325 remaining Louisiana licensed resident hunters who had a valid 
email in their LDWF license profile during the 3-year sampling periods, after all hunters who 
were selected for the random mail distribution were removed (Appendix D). Survey protocols 
ensured informed consent, anonymity, and confidentiality of responses, and were approved by 
the LSU AgCenter Institutional Review Board (IRB Protocol Number HE-17-06 (2017 & 2018) 
and HE-19-05 (2019)). 
Methods 
The response data were assessed following quality control procedures (e.g., we limited 
days hunted and harvest to legal limits) producing a scrubbed electronic database for use in the 
decision-making process for hunting regulations, in public meetings, and/or in popular and 
scientific publications. We first developed descriptive statistic reports for each of the 3 survey 
periods to address management objectives, summarizing data with cross tabulations and 
frequency tables of the hunters’ activity and harvest for both email and mail survey respondents 
(IBM SPSS Statistics 25, Hawthorne, NY USA) (Tables 3.2 and 3.3).  
I calculated response rates based on deliverable email count and qualified responses after 
eliminating all respondents reporting that they did not hunt, were under 16 years old, or who 
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failed to report at least 1 game species hunted during the season. I selected generalized linear 
mixed models for hypotheses testing (hypotheses 1-2), resulting in multiple models, each with 
appropriate links and response distributions as determined by 
𝑃𝑒𝑎𝑟𝑠𝑜𝑛 𝑋2
𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑓𝑟𝑒𝑒𝑑𝑜𝑚
 to identify the 
significance of individual variables. For all models, survey period was the random variable. 
 
I initially set the significance threshold at α = 0.05, which is standard in human dimension 
studies (Dillman 2009, Vaske 2011, Vaske et al. 2011, Vaske 2019), (Table 3.6). However, 
because multiple analyses were conducted on hypotheses 1-2 and 4-5 across a number of 
Table 3.2. Descriptive results of total days hunted for all game species analyzed. 












All days hunted 35.32 37.05 24  38.00 39.16 26 
Deer days hunted modern firearm -- still 
hunt 
14.94 11.89 12  15.17 12.95 12 
Deer days hunted primitive firearm 5.40 5.13 4  5.53 5.48 4 
Deer days hunted bow and arrow 13.09 12.56 10  12.07 12.02 10 
Deer days hunted - total 22.02 17.55 18  19.07 16.82 15 
# of times hunted hogs during the day 12.96 16.31 6  12.20 16.05 5.5 
Days hunted turkey 5.60 4.94 4  5.87 5.15 4 
Squirrels - days hunted 6.16 7.42 4  7.67 9.41 4 
Rabbits - days hunted 5.34 8.06 3  6.78 10.52 3 
Mourning doves - days hunted 3.48 3.77 2  3.62 4.90 2 
Ducks - days hunted 11.56 11.65 8  10.48 11.48 6 
Geese - days hunted 9.65 12.53 4  8.55 11.57 4 
 
Table 3.3. Descriptive results of total game bagged for all game species analyzed. 








Deer killed modern firearm -- still 
hunt 
0.76 1.03 0  0.63 0.97 0 
Deer killed primitive firearm 0.29 0.59 0  0.23 0.57 0 
Deer killed bow and arrow 0.31 0.75 0  0.16 0.55 0 
Deer killed - total 0.88 1.22 0  0.68 1.16 0 
Number of hogs killed during the 
day 
3.93 1.24 1  3.16 1.16 0 
How many turkeys bagged 0.22 12.00 2  0.24 11.85 1 
Squirrels - bagged 13.38 0.50 0  14.69 0.51 0 
Rabbits - bagged 6.20 19.12 8  5.58 24.94 8 
Mourning doves - bagged 15.97 11.76 3  15.37 9.41 3 
Ducks - bagged 29.22 21.58 10  25.05 23.76 10 
Geese - bagged 10.02 44.06 12  4.77 38.07 12 
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variables, I applied the Dunn-Šidák correction for a familywise adjusted α = 0.01 for hypotheses 
1-2. I retained α = 0.05 for hypothesis 3. To statistically assess coverage error (hypothesis 3), I 
compared all qualified responses for age-class (16-25, 26-35, 36-45, 46-55, 56-65, and Over 65 
years old), to the actual age-class distribution of the 3-year license population (234,325) using a 
logit link and beta distribution (PROC GLIMMIX SAS® 9.3 SAS Institute Inc. Cary, NC USA). 
Evaluation of hypothesis 3 also included a priori comparisons between methods within each age-
class. For age-weighting comparisons (hypotheses 4 and 5), I again used  
𝑃𝑒𝑎𝑟𝑠𝑜𝑛 𝑋2
𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑓𝑟𝑒𝑒𝑑𝑜𝑚
  in 
(PROC GLIMMIX SAS® 9.3 SAS Institute Inc. Cary, NC USA) to assess model fit. 
Results 
The overall response rate for the 3-year consolidated email LAGHS was 24.0%. 
Adjustment for undeliverable emails and elimination of unusable responses produced a total of 
42,346 qualified email responses, and a qualified response rate of 19.3%. The overall response 
rate for the 3-year consolidated mail LAGHS was 23.4%; adjustment for undeliverable mail and 
elimination of unusable responses produced a total of 6,387 qualified mail responses, and a 
qualified response rate of 14.1%. The average cost of email and mail distribution per qualified 
response for the 3-year consolidated LAGHS was $1.19 ($50,315.30/42,346) and $9.15 
($58,416.71/6,387), respectively.  
My first hypothesis, that email survey respondents hunted more days than mail survey 
respondents, was not supported. I observed statistically significant differences in only 3 out of 
the 12 variables tested between email and mail respondents for days hunted by game type (Table 
3.4). These results indicated that email respondents hunted White-tailed Deer (Odocoileus 
virginianus) more days than mail respondents (Email β= 0.14 (±0.01 SE), F1,19312 df =1424.62, P 
<0.01). Email respondents hunted squirrels (Sciurus spp.) less days than mail respondents (Email 
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β=  -0.20 (±0.01 SE), F1,4898 df =190.73, P <0.01), and hunted rabbits (Sylvilagus spp.) less days 
than mail respondents (Email β=  -0.20 (±0.01 SE), F1,1776 df =59.19, P <0.01). However, these 
results indicated no significant difference between email and mail respondents in total days 
hunted (P = 0.62), days spent still-hunting deer with modern firearms (P = 0.54), deer with 





Table 3.4. Results of generalized linear mixed models on 12 unweighted variables, which tested the first hypothesis: “Email respondents hunt 

















Deer days hunted - total 








<0.01 In total, email respondents hunted deer more days than mail respondents. 
Squirrels - days hunted 
Source Mail or 
E-mail 
Log Poisson 4,898 10.04 
190.73 
(1/4898) 
<0.01 Email respondents hunted squirrels less days than mail respondents. 
Rabbits - days hunted 
Source Mail or 
E-mail 
Log Poisson 1,776 13.63 
59.19 
(1/1776) 
<0.01 Email respondents hunted rabbits less days than mail respondents. 
Deer days hunted 
primitive firearm 





3,977 1.68 4.75 (1/3977) 0.03 
No significant difference in days spent hunting deer with primitive firearms, between email 
and mail respondents. 
Days hunted turkey 





1,270 4.52 4.96 (1/1270) 0.03 No significant difference in days spent hunting turkeys between email and mail respondents. 
Deer days hunted 
modern firearm -- still 
hunt 









No significant difference in days spent still-hunting deer with modern firearms, between 
email and mail respondents. 
Deer days hunted bow 
and arrow 





2,500 1.28 2.98 (1/2500) 0.08 
No significant difference in days spent archery hunting deer, between email and mail 
respondents. 
Number of times hunted 
hogs- day 





3,921 1.76 1.07 (1/3921) 0.30 
No significant difference in days spent hunting hogs during the day, between email and mail 
respondents. 
Mourning doves - days 
hunted 
Source Mail or 
E-mail 
Log Poisson 2,033 4.57 1.38 (1/2033) 0.24 
No significant difference in days spent hunting mourning doves between email and mail 
respondents. 
Ducks - days hunted 
Source Mail or 
E-mail 
Log Poisson 6,755 11.89 2.26 (1/6755) 0.13 No significant difference in days spent hunting ducks between email and mail respondents. 
Geese - days hunted 





1,331 15.99 0.90 (1/1331) 0.34 No significant difference in days spent hunting geese between email and mail respondents. 
Total days hunted 













(Meleagris gallopavo) (P = 0.03), hunting Feral Hogs (Sus scrofa) during the day (P = 0.30), 
hunting Mourning Dove (Zenaida macroura) (P = 0.24), hunting ducks (order Anseriformes) (P 
= 0.13) and hunting geese (order Anseriformes) (P = 0.34). 
The data supported my second hypothesis, that email respondents harvested more game 
on average than mail respondents (Table 3.5). Although it may have seemed logical to generate a 
total game harvested variable, the disparate bag limits among species (i.e. White-tailed Deer 
(total bag limit per season=6), versus ducks (total in-state bag limit per season= 6 x 75 days = 
450) would have yielded a total largely dependent on the combination of species hunted. 
Therefore, conclusions regarding this hypothesis focused on harvest by individual species. Thus, 
I found evidence suggesting that our second hypothesis was supported. I observed statistically 
significant differences for game harvested in 7 out of the 11 variables tested between email and 
mail respondents. Six of the 8 significant variables model results indicated that email 
respondents harvested more than mail. These results confirmed that email respondents harvested 
more deer while still-hunting with modern firearms than mail respondents (Email β=  0.23 
(±0.04 SE), F1,9161 df =40.56, P <0.01). Email respondents harvested more deer with primitive 
firearms than mail respondents (Email β=  0.22 (±0.05 SE), F1,10114 df =16.68, P <0.01), and more 
deer with bow and arrow than mail respondents (Email β= 0.66 (±0.09 SE), F1,6205 df =58.54, P 
<0.01). In total, email respondents harvested more deer than mail respondents (Email β= 0.21 
(±0.02 SE), F1,16361 df =107.77, P <0.01). Email respondents also harvested more hogs during the 
day than mail respondents (Email β=  0.35 (±0.03 SE), F1,3909 df =118.59, P <0.01). Email 
respondents bagged more geese than mail respondents (Email β= 0.38 (±0.13 SE), F1,1245 df 
=8.49, P <0.01). Email respondents harvested less squirrels than mail respondents (Email β=  -




(Email β= -0.39 (±0.17 SE), F1,1270 df =5.35, P = 0.02). However, these results indicated no 
significant difference in average harvest of rabbits between email and mail respondents (P = 
0.74), no significant difference in average harvest of mourning doves between email and mail 
respondents (P = 0.77), and no significant difference in average harvest of ducks between email 




Table 3.5. Results of generalized linear mixed models on 11 unweighted variables, which tested the second 














Type III P  Conclusion 
Deer killed 
modern firearm 
-- still hunt 
Source Mail or 
E-mail 




Email respondents harvested more deer 
while still-hunting, with modern firearms 




Source Mail or 
E-mail 




Email respondents harvested more deer, 
with primitive firearms than mail 
respondents. 
Deer killed bow 
and arrow 
Source Mail or 
E-mail 




Email respondents harvested more deer 
with bow and arrow than mail 
respondents. 
Deer killed - 
total 
Source Mail or 
E-mail 




In total, email respondents harvested more 
deer than mail respondents. 
Number of hogs 
killed during the 
day 









Email respondents harvested more hogs 
during the day than mail respondents. 
Geese - bagged 









Email respondents bagged more geese 
than mail respondents. 
Squirrels - 
bagged 
Source Mail or 
E-mail 




Email respondents harvested less squirrels 
than mail respondents. 
How many 
turkeys bagged 
Source Mail or 
E-mail 




No significant difference in average 
harvest of turkeys between email and mail 
respondents. 
Rabbits - bagged 









No significant difference in average 













No significant difference in average 
harvest of mourning doves between email 
and mail respondents. 
Ducks - bagged 









No significant difference in average 




The data did not support my third hypothesis that the age-class distribution of the mail 
survey responses would be similar to the license population (Table 3.6). Overall, across age-
classes, email respondents were not significantly different than the actual license population of 
Louisiana Hunters (Email β= 0.02 (±0.05 SE), t10,34=0.41, P = 0.68) and are more representative 
of the actual population. Mail respondents differed significantly from the license population 
(Mail β= -0.11 (±0.05 SE), t10,34=-2.08, P = 0.04). 
  Examination of a priori comparisons of age-class identified some important differences 
in specific age groups. Email respondents were over-represented from the ages 26-55 years-old 
of the actual population of LA hunters, whereas mail respondents were over-represented from the 
ages 56 and up. In the 16-25-year-old age-class, both email and mail respondents were under-
represented (Email β=  -0.64 (±0.15 SE), t10,34 =-4.19, P <0.01); however, mail respondents of 
this age-class were represented much less than email respondents (Mail β=  -0.91 (±0.16 SE), 
t10,34 =-5.55, P <0.01). In the 26-35 year-old age-class, email respondents were over-represented 
(Email β= 0.38 (±0.12 SE), t10,34 =3.11, P <0.01), and mail respondents were under-represented 
(Mail β= -0.74 (±0.16 SE), t10,34 =-4.73, P <0.01). In the 36-45 year-old age-class, email 
respondents were over-represented (Email β= 0.63 (±0.12 SE), t10,34 =5.17, P <0.01), and mail 
respondents were non-significantly under-represented (Mail β= -0.30 (±0.14 SE), t10,34 =-2.15, P 
= 0.04). In the 46-55 year-old age-class, email respondents were over-represented (Email β= 
0.56 (±0.12 SE), t10,34 =4.71, P <0.01), whereas mail respondents were represented about the 
same as the population (Mail β= 0.19 (±0.13 SE), t10,34 =1.48, P = 0.15). In the 56-65 year-old 
age-class, email respondents were represented about the same as the population (Email β= -0.15 
(±0.11 SE), t10,34 =-1.42, P = 0.16), whereas mail respondents were over-represented (Mail β= 




Table 3.6. Results of a generalized linear mixed model using a log link and beta response distribution comparing representation 
 of age-classes among survey method, with a random survey year, which tested the third hypothesis that mail respondents are 
 more representative of the actual population of LA hunters than email respondents. These estimates are the differences between  
each age-class against the population, and are scaled such that they may be directly compared. 
 Response 
Variable 




% % % Email Mail Email Mail  Email Mail Conclusion 
All age-
classes 






Email respondents are not significantly different than the actual population of 
Louisiana hunters, and are therefore more representative of the actual population than 
mail respondents, which are significantly different.  






In the 16-25 year-old age-class, both email and mail respondents are under-
represented. 






In the 26-35 year-old age-class, email respondents are over-represented and mail 
respondents are under-represented. 






In the 36-45 year-old age-class, email respondents are over-represented and mail 
respondents are under-represented. 






In the 46-55 year-old age-class, email respondents are over-represented, whereas mail 
respondents are represented about the same as the population. 






In the 56-65 year-old age-class, email respondents are represented about the same as 
the population, whereas mail respondents are over-represented. 






In the over 65 year-old age-class, email respondents are under-represented and mail 




under-represented (Email β= -0.66 (±0.13 SE), t10,34 =-4.96, P <0.01), and mail respondents were 
over-represented (Mail β= 0.72 (±0.11 SE), t10,34 =6.80, P <0.01). 
My fourth hypothesis that age-weighted days hunted models would exhibit better model 
fit was not supported (Table 3.7). When comparing the effect of age-weighting on the fit of the 
days hunted variables, 6 unweighted days hunted variables resulted in a better fit than the age-
weighted days hunted variables: deer with modern firearm, deer with bow and arrow, total deer, 
turkeys, squirrels, and ducks (6 out of 12; Table 3.7). The variable all days hunted had a better fit 
in the age-weighted model. The model fit for analyses of rabbit days hunted was unchanged by 
age-weighting. Results indicated that the other 4 age-weighted days hunted variables had a better 
fit than the unweighted days hunted variables: deer with primitive firearm, hogs during the day, 
mourning doves, and geese.   
The data supported my fifth hypothesis, that age-weighting will result in better model fit 
for game bagged. For the same reason as hypothesis 2, conclusions regarding this hypothesis 
focused on harvest of individual species. Six out of the 11 age-weighted variables tested had a 
better model fit than the unweighted variables, suggesting a difference in age-weighted harvest in 
email and mail respondents (Table 3.8). The age-weighted harvest variables with a better fit than 
the unweighted harvest variables were deer with modern firearm, deer with primitive firearm, 
deer with bow and arrow, total deer, hogs during the day, and squirrels. 
Discussion 
The results of the analysis of 3 LAGHS supported 2 of 5 hypotheses. Email respondents 
reported harvesting more game (hypothesis 2), and age-weighting resulted in better model fit for 





Table 3.7. Comparison of 12 variables measuring effect of age-weighting on days 












          
Age-Weighted Unweighted 
Deer days hunted 







28,900 1.14 1.09 







11,536 1.65 1.68 
Deer days hunted 






6,847 1.38 1.28 







19,241 1.09 1.01 
Number of times 
hunted hogs 














3,213 1.25 1.19 







11,454 1.75 1.71 







3,743 2.13 2.13 







4,885 1.67 1.78 







15,803 1.26 1.15 







3,225 1.48 1.49 




41,546 1.09 1.22 
    
Better 
Fit: 5/12 6/12 




respondents did not hunt more days (hypotheses 1), email responses provided better overall 
coverage of age-classes (hypothesis 3), and age-weighting did not improve model fit for 
Table 3.8. Comparison of 11 variables measuring effect of age-weighting on harvest, 












     
Age-Weighted Unweighted 
Deer killed 









Log Poisson 10,071 0.67 0.28 




Log Poisson 6,162 0.95 0.94 
Deer killed - total Source Mail 
or E-mail 
Log Poisson 17,134 1.24 0.73 
Number of hogs 











Log Poisson 3,219 0.55 1.20 




11,482 1.61 1.82 




3,760 2.21 2.02 






5,152 1.44 1.44 




15,873 1.53 1.25 




3,619 9.84 2.08 
    Better 
Fit: 
6/11 4/11 
The model fit of Mourning doves - bagged was the same across both methods. 
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days hunted (hypothesis 4). Therefore, email surveys conducted in waves using all available 
email addresses may better represent age-classes and harvest, specifically when email 
responses are age-weighted to address where email response does not describe age-classes 
well. Mail surveys may better describe days hunted; however, age-weighting better 
represented all days hunted, so selection should be based on whether the survey objective 
prioritizes days for individual species or all species. 
Email respondents reported harvesting more animals for most species hunted, thus 
email responses obtained via 3-waves of surveys likely represent a better estimate of harvest. 
Mail respondents only reported higher average harvest for squirrel and turkey. This was 
expected, as our previous findings indicated that email respondents spent less days hunting 
for squirrel and turkey (Table 3.2, and Table 3.4). Schroeder et al. (2018) and Frawley 
(2019) reported that the average age of squirrel and turkey hunting was greater than 50 years 
old. In these data, more than 60% of turkey and squirrel hunters were 36-65 years old, with 
only 35% of turkey hunters and 26% of squirrel hunters under 35. Combined with greater 
representation of these age groups in the mail responses, these differences could be the result 
of age-related biases in the survey data. However, comparison of model fit for age-weighting 
only supported this interpretation for squirrel hunters. Differences in turkey harvest may 
arise from other factors, such as the spring only season which Louisiana provides; most 
states offer a spring and fall seasons and their hunters’ age composition is more evenly 
dispersed (Alpizar-Jara 2001). Comparing turkey harvest across seasons indicated a steady 
trend until a large increase in 2020, associated with a steep increase in turkey hunters due to 
the COVID-19 pandemic; hunters had more free-time last spring (Cedotal 2020, Iles 2021). 
When comparing the annual harvest reports of 2020 with 2021, we observed an 11% decline 
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in 2021 (Cedotal 2020, Iles 2021). I think this perhaps indicates that as traditional spring 
events in Louisiana (i.e. Mardi Gras, Easter, Lent, crawfish-boils etc.) returned as normal 
(post COVID-19), hunters who previously were only hunting because of their newly found 
free-time returned to their annual spring-time traditions. 
For the same reasons previously mentioned in hypothesis 2 (disparate bag limits), 
conclusions regarding the harvest difference between age-weighted email and mail respondents 
focused on individual species harvest. Thus, the evidence I found suggested that my fifth 
hypothesis would be supported -- a majority of the age-weighted variables tested (7 out of 12) 
had a better model fit than the unweighted variables. These results suggested a difference in age-
weighted harvest between email and mail respondents, yet the cause of this difference is 
unknown. The findings above illustrate the effect that age-weighting can have on a dataset, and 
specifically the importance of age-weighting this particular dataset (Vaske et al. 2011).  
Given that age-weighted email hunters reported fewer days hunted, I suspected that age-
weighted email respondents would harvest less than age-weighted mail respondents. However, 
this association may be misguided, and previous studies have reported success in harvest cannot 
be solely determined from days hunted (Brunke and Hunt 2007, Schroeder et al. 2017, Bradshaw 
et al. 2019, Gruntorad et al. 2020). A similar pattern appeared in this study. When comparing 
model results of the days hunted and harvest variables, the association of success in harvest 
could not be conclusively determined from days hunted. Higher days hunted and higher average 
harvest was consistent for 6 out of the 11 days hunted variables: total deer, turkeys, squirrel, 
rabbits, mourning doves, and ducks. However, for the other 5 days hunted variables I observed 
results that did not align more days hunted with more animals harvested: deer with modern 
firearm, deer with primitive firearm, deer with bow and arrow, hogs during the day, and geese. In 
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summary, these results provide support that the number of days spent hunting reflects the level of 
harvest in the majority of hunting types, but not in all types. Managers should consider other 
potential variables that may influence success in harvest. Future research should be conducted to 
determine a metric that could perhaps transform total game harvested data into statistically 
testable indices.  
These results support that, based upon age-classes, email respondents are more 
representative of the actual population of Louisiana hunters than mail respondents. However, 
examination of results by age-class somewhat weakens this conclusion. Both methods under 
represent ages 16-25 years, email surveys over represent ages 26-55, and under represent over 
65. Mail surveys also under represented ages 26-45, but over represent ages 55 and higher. Email 
provided a closer estimate to the population in 4 of 6 age-classes. I suspect that as internet access 
and email use become more prevalent, and as non-users age out of hunting, email distribution 
will become even more representative of the actual population of Louisiana hunters. However, 
personal experience with young people (< 21) in the university setting suggests that email may 
be inefficient in reaching these hunters. Email surveys have good representation of many ages 
and have biases primarily in the youngest and oldest groups. If only a single method is to be 
selected, email surveys provide better coverage of Louisiana hunters. 
In summary, both methods were suitable to describe days hunted; however, email 
responses were likely better at understanding harvest. Email responses overall provided better 
survey coverage. These results suggest that thoughtful consideration is needed to link survey 
method to targeted age-classes, including adding potentially other methods to a broad email 
survey. Candidly, if respondents over 65 years old prefer mail surveys, managers could send 
supplemental mail surveys to that age-class, and if 16-25 year-old respondents prefer text 
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messages or surveys via social media, researchers should investigate implementation of these 
methods. Further research is needed to understand how to effectively reach the 16-25 year-old 
age-class, which is a highly important group of sportsmen and women, as they are the future of 
hunting in Louisiana. 
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CHAPTER 4. SUMMARY AND CONCLUSIONS 
 
This research demonstrated that surveying Louisiana hunters through email can produce 
more representative results when compared to those of mail surveys. We conducted the 2020 
Survey of Louisiana Waterfowl Hunters (LAWHS) and 3 Louisiana Game Harvest Surveys 
(LAGHS), 2016-2017, 2017-2018, and 2018-2019. I compared the results and findings of the 4 
email surveys and found some interesting similarities and differences. Both studies reached a 
large number of potential respondents, and produced large numbers of qualified responses. In the 
LAWHS, I received 13,483 finished surveys yielding an overall response rate of 19.7%, 
(13,483/68,578). Elimination of unusable responses resulted in 8,218 qualified responses and a 
qualified response rate of 12.0% (8,218/68,578). The overall response rate for the 3-year 
consolidated email LAGHS was 24.0%. Elimination of inapplicable responses resulted in 42,346 
qualified email responses, and a qualified response rate of 19.3%. I also found that in each study 
there was good representation of the actual population across age-classes (tested in both LAWHS 
and LAGHS), as well as in geographic distribution and hunting license type (tested in LAWHS 
only). Analysis of avidity and harvest by wave of response in the LAWHS revealed that more 
avid hunters responded early: however, this resulted in a larger bias for days hunted than for 
harvest.    
Satisfaction of waterfowl hunters was measured only in the LAWHS, as satisfaction was 
not a research objective of the LAGHS. I found that Louisiana waterfowl hunters are largely 
dissatisfied. Results from the survey indicated that both success in harvest, and meeting and 
exceeding harvest expectations, increase satisfaction. Furthermore, hunters’ satisfaction was 
independent of how many ducks they saw, which zone they hunted, or whether they were 
members of conservation organizations. Yet, despite reporting success in these categories, many 
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waterfowl hunters reported overall dissatisfaction with the 2019-2020 season, suggesting the 
source of dissatisfaction may have been perceptions about migration, frustrations with missed 
harvest opportunities, some other unmeasured factor, or a culture of dissatisfaction within the 
waterfowl hunting community. I also found that satisfied hunters harvested more waterfowl and 
hunted more days than dissatisfied hunters during the 2019-2020 Louisiana waterfowl hunting 
season, an intuitive result but one that was important to verify. In summary, these findings 
suggest that the combination of realistic expectations and success in harvest define hunters’ 
satisfaction and reinforce the need for managing satisfaction, as we hypothesize that satisfied 
hunters participate more frequently across seasons as well as within seasons, an analysis outside 
the scope of this research. 
There were some interesting findings that were only observed in the LAGHS, as these 
comparisons were not available in the LAWHS. For example, the average cost of email and mail 
distribution per qualified response for the 3-year consolidated LAGHS was $1.19 and $9.15, 
respectively. I also found that age-weighting email responses to reflect the actual distribution of 
age-classes in the total population of Louisiana hunters provided more accurate harvest data. 
These results suggest wildlife managers and researchers may be able to utilize 
scientifically-designed surveys sampled through stratified email distribution for investigations of 
hunters and other outdoor enthusiasts. Age-weighting of results to reflect the actual age 
distribution of the population of interest should be considered whenever population data are 
available. Email distribution is useful for gathering large sample data on demographics, hunting 
effort, or harvest, and can efficiently assess the opinions of the avid users of the resource 
(Dillman et al. 2009, Gigliotti 2011, Laborde 2014, Rübsamen et al. 2017, Schonlau and Couper 
2017, Campbell et al. 2018, Loomis and Paterson 2018, Stedman et al. 2019, Daikeler et al. 
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2020). This method provides an efficient means of investigating stakeholder attitudes, while 
facilitating increased opportunity for stakeholder feedback (Dillman et al. 2009, Gigliotti 2011, 
Laborde 2014, Daikeler et al. 2020). With increasing hunter access to email, we can foresee the 
ability to survey an entire population, rather than an investigator-designed sample. 
  Based on these results, I suggest state agencies make improvements on license and 
Harvest Information Program (HIP) data collection for accuracy and completeness including 
email addresses; the Louisiana Department of Wildlife and Fisheries (LDWF) has implemented 
an online HIP certification platform in part to ameliorate these issues (WLF 2021). These results 
indicate that the email subsets were not significantly different from the overall population of 
licensed Louisiana hunters and should further improve as an increasing percentage of hunters are 
able to be contacted. These results also indicate that managers should consider mixing modes of 
distribution by age-class, given email surveys underrepresent the oldest age-class (over 65 years 
old), which is overrepresented in mail surveys. Both methods under-represented hunters 25 years 
old or younger.  New methods such as survey by text message or targeted social media should be 
investigated to improve coverage of younger hunters.  
   Email distribution can be used effectively to sample Louisiana hunters, especially if 
LDWF can increase the percentage of hunters providing email addresses and accurate harvest 
information in HIP registrations. Care should be taken to include multiple waves and age-
weighting when planning survey distribution and analysis. Finally, these results suggest that both 
success in harvest and accurate expectations increase hunters’ satisfaction.  Professional 





2020 SURVEY INSTRUMENT 
 
 




Start of Block: Section I. Hunting Activity 
 
 A study of hunters’ opinions and efforts! 
 
  Welcome to the 2020 Survey of Louisiana Waterfowl Hunters, a cooperative study of hunter opinions 
and efforts between the Louisiana Department of Wildlife and Fisheries and the Louisiana State 
University School of Renewable Natural Resources.  This year's survey includes very specific options for 
Louisiana waterfowl zones, as well as questions on hunter activity, satisfaction, demographics, and 
regulatory preferences.  
  
   
 Participation in this study is voluntary.  We know of no risks from participation in this survey; however, 
you must be 16 years of age or older to participate.   The survey is meant to be anonymous – please do 
not include your name in your responses. All individual survey responses will be kept confidential unless 
release is legally compelled.  By answering the questions and returning the survey, you are providing 
your consent to participate in this study.  We believe that this study will provide significant benefit to 
waterfowl hunters and to waterfowl in Louisiana by making sure that regulatory and management 










Q1  During which of the following waterfowl seasons did you hunt ducks or geese?  (Please mark all 
that apply.) 
 2015-2016  2016-2017  2017-2018  2018-2019  2019-2020  
Did not hunt 
waterfowl 
last 5 seasons  
Waterfowl 
season   ▢  ▢  ▢  ▢  ▢  ▢  
 
 
Skip To: End of Survey If  During which of the following waterfowl seasons did you hunt ducks or geese?  (Please 





In which Migratory Waterfowl Zone (Duck Zone) did you hunt ducks and geese most frequently in 
Louisiana during the 2019-2020 waterfowl season?  See map below for zone boundaries.   (Please 
mark one response.) 
  
                                                                                                                                                                             
  
                                 Ducks                                                                   
o Coastal Zone  
o East Zone   
o West Zone   
o Uncertain  
o Did not hunt ducks in Louisiana last season  
 
 






Q3 In which parish of Louisiana did you hunt ducks and geese most frequently in Louisiana during the 
2019-2020 waterfowl season? (Please click drop-down list below)  
 Parish Hunted 
  





Q4 How many days would you expect to hunt and how many ducks and/or geese would you expect to bag 
in a good (to you) waterfowl season?  (Please type "0" in the appropriate block if you do not expect to 
hunt or harvest ducks or geese). 
 _______ Days hunted ducks and/or geese 
 _______ Ducks bagged (all species) 





Q5 How many days did you hunt ducks and/or geese in each Duck Zone or out-of-state during the 
2019-2020 waterfowl season?  (Please type "0" if you didn't hunt in one or more of the areas.) 
 
Days hunted Coastal Zone : _______   
Days hunted East Zone : _______   
Days hunted West Zone : _______   
Days hunted Out-of-State : _______   





Q6 How many days did you hunt waterfowl in Louisiana on each of the following types of property 
during the 2019-2020 season? (Use your best estimate - type "0" if none.)  
Property owned or leased by you or your family : _______   
Property owned or leased by a group or club in which you are a member : _______   
Property owned or leased by someone else where you were a guest : _______   
Hunting with a commercial waterfowl guide : _______   
A Wildlife Management Area (WMA) : _______   
A National Wildlife Refuge (NWR) : _______   
Other public land : _______   







Q7 How many days did you hunt primarily for geese (White-fronted or Speckle-belly Geese, Snow 
Geese, or Canada Geese) during the 2019-2020 waterfowl season? (Please type "0" if you didn't 
hunt primarily for geese any time last season.) 





Q8 How many ducks and/or geese did you actually shoot and retrieve during the 2019-2020 
waterfowl season, in-state?  (Please type "0" if you did not harvest any ducks or geese). 
Ducks (all species) : _______   
Geese (all species) : _______   




Q9 How many ducks and/or geese did you actually shoot and retrieve during the 2019-2020 waterfowl 
season, out-of-state?  (Please type "0" if you did not harvest any ducks or geese). 
Ducks (all species) : _______   
Geese (all species) : _______   
Total : ________  
 
End of Block: Section I. Hunting Activity 
 




















hunted  o  o  o  o  o  o  
Number of 
waterfowl 
you saw  o  o  o  o  o  o  
Number of 
shots you 




harvested   






Q11  Please rate your overall satisfaction with the 2019-2020 Louisiana waterfowl season.  (Please 
mark one response.) 
o Very Dissatisfied   
o Dissatisfied   
o Neither Dissatisfied nor Satisfied    
o Satisfied   
o Very Satisfied   















Q12 In your opinion, how, if at all, has waterfowl migration to Louisiana changed since 2015? 
(Please mark one response.) 
o Greatly decreased   
o Somewhat decreased   
o About the same   
o Somewhat increased   
o Greatly increased   





Q13 Please rank in order of importance factors impacting waterfowl migration to Louisiana? 
(Please drag each option into the order of your choice, 1 being most important.) 
______ Loss and degradation of Louisiana coastal marshes  
______ Changes in rice agriculture in Louisiana 
______ Increased waterfowl hunting pressure in Louisiana 
______ Expansion of crawfish farming (season & acreage) 
______ Increased rice and grain crop production in states north of Louisiana 
______ Increase in unharvested crop acreage in states north of Louisiana 
______ Warmer winters reducing need for waterfowl to migrate to Louisiana 
______ Increased harvest of juveniles due to use of spinning-wing decoys  
throughout the Mississippi Flyway and Canada 
______ Over-harvest due to liberal seasons and bag limits 















Q14 Did you hunt waterfowl on a state wildlife management area (WMA) during the 2019-2020 
Louisiana Waterfowl season? (Please mark one response.) 
o Yes  
o No   
 
Skip To: Q16 If Did you hunt waterfowl on a state wildlife management area (WMA) during the 2019-2020 




Q15   Please rate your satisfaction with your experiences hunting on public wildlife management 












No Opinion  
Hunter 
dispersion/crowding   o  o  o  o  o  o  
Number of 
waterfowl you saw  o  o  o  o  o  o  
Number of 
opportunities to 
shoot  o  o  o  o  o  o  
Number of 
waterfowl you 
harvested o  o  o  o  o  o  
WMA Regulations  o  o  o  o  o  o  
Overall experience 














Q16 In 2016, the Louisiana Department of Wildlife and Fisheries altered the boundaries of three 
Migratory Waterfowl Zones for ducks (Coastal, East, & West), each with one split in the season. 
How satisfied are you with this current configuration of Louisiana's three waterfowl zones? (Please 













No Opinion  
Geographic 
boundaries  o  o  o  o  o  o  
Dates of 
season 
opening   o  o  o  o  o  o  
Dates of 
season 
closing   o  o  o  o  o  o  




o  o  o  o  o  o  
Timing of 
youth hunts  o  o  o  o  o  o  
 
 
End of Block: Section II.  Hunter Satisfaction 
 





Q17 Louisiana will have the option to change the number of zones and splits and the timing of 
seasons for the 2021-2025 waterfowl seasons.  Which would you prefer?  (Please mark one 
response.) 
o The current format of 3-zones with 1 split and 2 opening weekends    
o An alternative format of 2-zones with 2 splits and 3 opening weekends    
o No opinion    




Q18 If Louisiana were to go to 2-zone waterfowl zones, which of the 4 options for geographic 
boundaries would you prefer?   
Option A.  North-South Zone (using current duck zones)   
Option B.  East/West Zone (similar to current duck zones)   
Option C.  East/West Zone (as per those used in 2001-2012)   
Option D.  East/West Zone (with more coastal in east zone) 
 (Please mark one.) 
o A.   
o B.   
o C.   







Q19 White-Fronted (Speckled-Belly) Geese hunting regulations were liberalized in 2015.  Which 
combination would you prefer for season length and daily bag limit for White-fronted 
Geese?  (Please mark one response.) 
o 88 days and 2 birds per day (current package)  
o 74 days and 3 birds per day  
o 60 days concurrent with duck seasons and 2 birds per day  
















Q20 Similar to our youth hunts, federal regulations newly allow 2 extra days of hunting for 
veterans, and for active duty military and national guard. Please check your preference for youth and 
military hunts. 
o One weekend (Saturday & Sunday) prior to the opening of the first split (military before/ youth 
after)   
o One weekend (Saturday & Sunday) following the closing of the second split (youth before/ 
military after) 
o Split the youth and military hunts so they are Saturday/Sunday (1 day each) prior to the first 
split and a          
Saturday/Sunday (1 day each) after the regular season closes   
o Allow military and youth to hunt on the same days   
o I favor a military season, but have no preference about the timing   
































Q21 Please indicate your level of support or opposition to each potential policy action for 
management of waterfowl and waterfowl hunting on public wildlife management areas (WMAs) by 

















ducks only   




Canada geese   
o  o  o  o  o  o  
Prohibiting 
the use of 
electronic 
spinning-
wing decoys  
o  o  o  o  o  o  
Designating 
specific areas 





o  o  o  o  o  o  
Increase use 





crowding is a 
problem 
o  o  o  o  o  o  
Limit hunting 
on WMAs to 
4 days per 
week to 
allow 3 days 









End of Block: Section III.  Hunter Regulatory Preferences 
 
Start of Block: Section IV. Hunter Background & Comments 
 
 
Q22 Are you currently a permanent resident of the state of Louisiana? 
o Yes    





Q23 What is your gender?   
o Male    
o Female   




Q24   What is your age?  




Q25 How many years have you hunted waterfowl? 











o  o  o  o  o  o  
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Q26 Did you take one or more individuals on a first-time waterfowl hunt during the 2019-2020 
season?  
o Yes    






  Are you currently a member of a non-profit waterfowl or wetland conservation 
organization?  
  (Please mark all that apply.) 
 
▢ Coastal Conservation Association   
▢ Delta Waterfowl    
▢ Ducks Unlimited   
▢ Another non-profit waterfowl or wetland conservation organization (local, state, or 
national)  
▢ No, I am not currently a member of a non-profit waterfowl or wetland conservation 

























Q28 Which type of Louisiana hunting license did you possess for the 2019-2020 waterfowl season? 
(Please mark one.) 
o Basic Season license    
o Sportsman's Paradise license   
o Lifetime hunting or hunting/fishing license   
o Senior hunt/fish license   
o Resident Disabled Sportsman license  
o Disabled Veteran Hunting license  
o Non-Resident Basic Season license  
o Non-Resident Small Game/Migratory Bird License  
o Louisiana Native Non-Resident Student Hunting/Fishing license   
o College Non-Resident Student Hunting/Fishing license   





Q29 Do you have access to the Internet at your home or place of work? 
o Yes   






Q30 What is the zip code of your home residence? 




Q31 We welcome comments and suggestions about this survey or waterfowl hunting in Louisiana in 















THE 2020 SURVEY OF LOUISIANA WATERFOWL HUNTERS 
 
































N Valid 8363 8363 8363 8363 8363 8363 8363 




 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1st Wave -- April 9-16 3616 43.2 43.2 43.2 
2nd Wave -- April 16-22 2692 32.2 32.2 75.4 
3rd Wave -- April 23 & later 2055 24.6 24.6 100.0 
Total 8363 100.0 100.0  
 
Hunted Waterfowl season 2015-2016 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 2503 29.9 29.9 29.9 
Yes 5860 70.1 70.1 100.0 








Hunted Waterfowl season 2016-2017 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 2214 26.5 26.5 26.5 
Yes 6149 73.5 73.5 100.0 
Total 8363 100.0 100.0  
 
Hunted Waterfowl season 2017-2018 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 1808 21.6 21.6 21.6 
Yes 6555 78.4 78.4 100.0 
Total 8363 100.0 100.0  
 
Hunted Waterfowl season 2018-2019 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 1413 16.9 16.9 16.9 
Yes 6950 83.1 83.1 100.0 
Total 8363 100.0 100.0  
 
Hunted Waterfowl season 2019-2020 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 1653 19.8 19.8 19.8 
Yes 6710 80.2 80.2 100.0 
Total 8363 100.0 100.0  
 
Did not hunt waterfowl last 5 waterfowl seasons 
 Frequency Percent Valid Percent 
Cumulative 
Percent 




 N Minimum Maximum Mean Std. Deviation 
Total Years Hunted Last 5 8202 1 5 3.93 1.481 
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Total Years Hunted Last 5 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1052 12.6 12.8 12.8 
2 754 9.0 9.2 22.0 
3 728 8.7 8.9 30.9 
4 860 10.3 10.5 41.4 
5 4808 57.5 58.6 100.0 
Total 8202 98.1 100.0  
Missing System 161 1.9   
Total 8363 100.0   
 
Frequencies 
Zone hunted most frequently 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Did not hunt ducks in Louisiana 
last season 
753 9.0 9.1 9.1 
Coastal Zone 3738 44.7 44.9 54.0 
East Zone 3007 36.0 36.2 90.2 
West Zone 797 9.5 9.6 99.7 
Uncertain 22 .3 .3 100.0 
Total 8317 99.4 100.0  
Missing System 46 .6   
Total 8363 100.0   
 
Parish hunted most frequently 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Acadia 125 1.5 1.8 1.8 
Allen 42 .5 .6 2.4 
Ascension 17 .2 .2 2.6 
Assumption 20 .2 .3 2.9 
Avoyelles 227 2.7 3.2 6.1 
77 
 
Beauregard 30 .4 .4 6.5 
Bienville 23 .3 .3 6.9 
Bossier 131 1.6 1.9 8.7 
Caddo 117 1.4 1.7 10.4 
Calcasieu 170 2.0 2.4 12.8 
Caldwell 78 .9 1.1 13.9 
Cameron 858 10.3 12.1 26.0 
Catahoula 153 1.8 2.2 28.2 
Claiborne 22 .3 .3 28.5 
Concordia 102 1.2 1.4 29.9 
De Soto 28 .3 .4 30.3 
East Baton Rouge 14 .2 .2 30.5 
East Carroll 25 .3 .4 30.9 
East Feliciana 6 .1 .1 31.0 
Evangeline 127 1.5 1.8 32.8 
Franklin 48 .6 .7 33.5 
Grant 38 .5 .5 34.0 
Iberia 57 .7 .8 34.8 
Iberville 66 .8 .9 35.7 
Jackson 13 .2 .2 35.9 
Jefferson 68 .8 1.0 36.9 
Jefferson Davis 260 3.1 3.7 40.6 
La Salle 101 1.2 1.4 42.0 
Lafayette 12 .1 .2 42.2 
Lafourche 135 1.6 1.9 44.1 
Lincoln 10 .1 .1 44.2 
Livingston 14 .2 .2 44.4 
Madison 62 .7 .9 45.3 
Morehouse 178 2.1 2.5 47.8 
Natchitoches 77 .9 1.1 48.9 
Orleans 47 .6 .7 49.6 
Ouachita 155 1.9 2.2 51.8 
Plaquemines 474 5.7 6.7 58.5 
Pointe Coupee 48 .6 .7 59.2 
Rapides 120 1.4 1.7 60.9 
Red River 32 .4 .5 61.3 
Richland 107 1.3 1.5 62.8 
Sabine 33 .4 .5 63.3 
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St. Bernard 291 3.5 4.1 67.4 
St. Charles 43 .5 .6 68.0 
St. Helena 2 .0 .0 68.0 
St. James 3 .0 .0 68.1 
St. John the Baptist 13 .2 .2 68.3 
St. Landry 204 2.4 2.9 71.2 
St. Martin 128 1.5 1.8 73.0 
St. Mary 129 1.5 1.8 74.8 
St. Tammany 130 1.6 1.8 76.6 
Tangipahoa 23 .3 .3 77.0 
Tensas 97 1.2 1.4 78.3 
Terrebonne 376 4.5 5.3 83.7 
Union 62 .7 .9 84.5 
Vermilion 679 8.1 9.6 94.2 
Vernon 25 .3 .4 94.5 
Washington 14 .2 .2 94.7 
Webster 36 .4 .5 95.2 
West Baton Rouge 12 .1 .2 95.4 
West Carroll 13 .2 .2 95.6 
West Feliciana 32 .4 .5 96.0 
Winn 31 .4 .4 96.5 
Not Sure 250 3.0 3.5 100.0 
Total 7063 84.5 100.0  
Missing System 1300 15.5   




 N Minimum Maximum Mean Std. Deviation 
Expected Days hunted ducks 
and/or geese 
8340 0 500 14.70 20.480 
Expected Ducks bagged (all 
species) 
8342 0 2000 50.35 83.630 
Expected Geese bagged (all 
species) 
8347 0 2300 6.02 39.915 











Waterfowl migration to LA change since 2015 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Greatly decreased 4510 54.9 63.2 63.2 
Somewhat decreased 2005 24.4 28.1 91.4 
About the same 480 5.8 6.7 98.1 
Somewhat increased 102 1.2 1.4 99.5 
Greatly increased 34 .4 .5 100.0 
Total 7131 86.8 100.0  
Missing System 1087 13.2   




 N Minimum Maximum Mean Std. Deviation Rank 
Satisfaction - Number of days 
you hunted 
7014 1 5 2.66 1.485 + 
Satisfaction - Number of 
waterfowl you saw 
7016 1 5 2.09 1.330 
 
Satisfaction - Number of shots 
you took 
6828 1 5 2.32 1.400 
 
Satisfaction - Number of 
waterfowl you harvested 
6876 1 5 2.23 1.401 
 
Satisfaction - Overall for 2019-
2020 Louisiana waterfowl 
season 
7572 1 6 2.61 1.666 
 
Waterfowl migration to LA 
change since 2015 
7833 0 5 1.35 .808 
 
Factors impacting migration - 
Loss and degradation of 
Louisiana coastal marsh 
7488 1 10 3.94 2.524 1.00 
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Factors impacting migration - 
Changes in rice agriculture in 
Louisiana 
7488 1 10 4.23 2.092 4 Tie 
Factors impacting migration- 
Increased waterfowl hunting 
pressure in Louisiana 
7488 1 10 5.12 2.399 6.00 
Factors impacting migration - 
Expansion of crawfish farming 
(season & acreage) 
7488 1 10 6.19 2.106 7.00 
Factors impacting migration - 
Increased rice and grain crop 
production in states north of 
Louisiana 
7488 1 10 4.23 2.209  4 Tie 
Factors impacting migration - 
Increase in unharvested crop 
acreage in states north of 
Louisiana 
7488 1 10 4.02 2.587  2 Tie 
Factors impacting migration - 
Warmer winters reducing need 
for waterfowl to migrate to 
Louisiana 
7488 1 10 4.03 2.617  2 Tie 
Factors impacting migration - 
Increased harvest of juveniles 
due to use of spinning-wing 
decoys throughout the flyway 
7488 1 10 7.33 2.151 9.00 
Factors impacting migration - 
Over-harvest due to liberal 
seasons and bag limits 
7488 1 10 8.68 1.775 10.00 
Factors impacting migration - 
Higher backwaters on the 
Mississippi River and its 
tributaries 
7488 1 10 7.23 2.880 8.00 




 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Yes 1543 18.5 19.4 19.4 
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No 6396 76.5 80.6 100.0 
Total 7939 94.9 100.0  
Missing System 424 5.1   






 N Minimum Maximum Mean Std. Deviation 
Satisfaction on WMA - Hunter 
dispersion/crowding 
1465 0 5 2.78 1.243 
Satisfaction on WMA - Number 
of waterfowl you saw 
1482 0 5 2.19 1.195 
Satisfaction on WMA - Number 
of opportunities to shoot 
1474 .0 5.0 2.214 1.1813 
Satisfaction on WMA - Number 
of waterfowl you harvested 
1475 0 5 2.22 1.191 
Satisfaction on WMA - WMA 
Regulations 
1456 0 5 3.40 1.197 
 Satisfaction on WMA - Overall 
experience 
1462 0 5 3.19 1.169 
Satisfaction with current 
waterfowl zones - Geographic 
boundaries 
7509 0 5 2.94 1.406 
Satisfaction with current 
waterfowl zones - Dates of 
season opening 
7483 0 5 2.44 1.346 
Satisfaction with current 
waterfowl zones - Dates of 
season closing 
7476 0 5 2.30 1.315 
Satisfaction with current 
waterfowl zones - Timing of the 
closure between split seasons 
7463 0 5 2.69 1.315 
Satisfaction with current 
waterfowl zones - Timing of 
youth hunts 
7428 0 5 2.78 1.473 














Preferred Zone/Split Options 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid The current format of 3-zones 
with 1 split and 2 opening 
weekends 
2067 24.7 29.2 29.2 
An alternative format of 2-zones 
with 2 splits and 3 opening 
weekends 
2146 25.7 30.3 59.4 
No opinion 2098 25.1 29.6 89.0 
I prefer another option (Please 
add below.) 
779 9.3 11.0 100.0 
Total 7090 84.8 100.0  
Missing System 1273 15.2   
Total 8363 100.0   
 
Preferred Geographic Zones 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid A - 2 North/South Zones 2437 29.1 35.0 35.0 
B - Current 3 Zones 808 9.7 11.6 46.5 
C - 2 Zones West incl. all 
Coastal 
1318 15.8 18.9 65.5 
D - 2 Zones West boundary at 
Atchafalaya River 
2408 28.8 34.5 100.0 
Total 6971 83.4 100.0  
Missing System 1392 16.6   












Season length & bag limit for White-fronted Geese 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No preference 3585 42.9 49.7 49.7 
88 days and 2 birds per day 
(current package) 
1322 15.8 18.3 68.0 
74 days and 3 birds per day 1518 18.2 21.0 89.0 
60 days concurrent with duck 
seasons and 2 birds per day 
791 9.5 11.0 100.0 
Total 7216 86.3 100.0  
Missing System 1147 13.7   

























Preference for youth and military hunts. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid One weekend (Saturday & 
Sunday) prior to the opening of 
the first split (military before/ 
youth after) 
1027 12.3 14.8 14.8 
One weekend (Saturday & 
Sunday) following the closing of 
the second split (youth before/ 
military after) 
945 11.3 13.6 28.3 
Split the youth and military hunts 
so they are Saturday/Sunday (1 
day each) prior to the first split 
and a Saturday/Sunday (1 day 
each) after the regular season 
closes 
648 7.7 9.3 37.6 
I favor a military season, but 
have no preference about the 
timing 
1432 17.1 20.6 58.2 
Extra days for military-only 
hunting should not be allowed 
691 8.3 9.9 68.1 
Allow military and youth to hunt 
on the same days 
2219 26.5 31.9 100.0 
Total 6962 83.2 100.0  
Missing System 1401 16.8   




















 N Minimum Maximum Mean Std. Deviation 
Potential policy - Opening an 
early season on whistling ducks 
only 
6865 1 6 3.75 1.465 
Potential policy - Having an 
early season for resident 
Canada geese 
6834 1 6 3.86 1.436 
Potential policy - Prohibiting the 
use of electronic spinning-wing 
decoys 
6836 1 6 2.95 1.609 
Potential policy - Designating 
specific areas of WMAs as 
"limited access (motorless only)" 
6833 1 6 3.73 1.443 
Potential policy - Increase use of 
lotteries to reduce crowding on 
WMAs  
6846 1 6 3.75 1.373 
Potential policy - Limit hunting 
on WMAs to 4 days per week 
6872 1 6 3.84 1.383 
Potential policy - Designate 
specific areas on WMAs as non-
hunting sanctuary areas for 
waterfowl 
6849 1 6 3.48 1.528 








 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 1084 13.0 14.6 14.6 
Yes 6324 75.6 85.4 100.0 
Total 7408 88.6 100.0  
Missing System 955 11.4   





 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Female 190 2.3 2.6 2.6 
Male 7200 86.1 97.2 99.8 
Prefer not to answer 17 .2 .2 100.0 
Total 7407 88.6 100.0  
Missing System 956 11.4   




 N Minimum Maximum Mean Std. Deviation 
Age 7235 16 109 46.72 14.708 




 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 16-25 years old 552 6.6 7.6 7.6 
26-35 years old 1360 16.3 18.8 26.4 
36-45 years old 1512 18.1 20.9 47.3 
46-55 years old 1529 18.3 21.1 68.5 
56-65 years old 1468 17.6 20.3 88.7 
Over 65 years old 814 9.7 11.3 100.0 
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Total 7235 86.5 100.0  
Missing System 1128 13.5   




 N Minimum Maximum Mean Std. Deviation 
Years hunted waterfowl 7249 1 108 29.00 16.555 







Took 1 or more on 1st time hunt 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Yes 2833 33.9 38.5 38.5 
No 4531 54.2 61.5 100.0 
Total 7364 88.1 100.0  
Missing System 999 11.9   
Total 8363 100.0   
 
Member - CCA 




917 11.0 100.0 100.0 
Missing System 7446 89.0   
Total 8363 100.0   
 
Member - Delta Waterfowl 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Delta Waterfowl 1186 14.2 100.0 100.0 
Missing System 7177 85.8   




Member - Ducks Unlimited 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Ducks Unlimited 2037 24.4 100.0 100.0 
Missing System 6326 75.6   








Member - Another conservation organization 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Another non-profit waterfowl or 
wetland conservation 
organization (local, state, or 
national) 
278 3.3 100.0 100.0 
Missing System 8085 96.7   
Total 8363 100.0   
 
Not a member of any waterfowl or wetland conservation organization 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No, I am not currently a member 
of a non-profit waterfowl or 
wetland conservation 
organization 
4283 51.2 100.0 100.0 
Missing System 4080 48.8   







Type of Louisiana hunting license 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Basic Season license 2340 28.0 32.4 32.4 
Sportsman's Paradise license 670 8.0 9.3 41.7 
Lifetime hunting or 
hunting/fishing license 
2280 27.3 31.6 73.2 
Senior hunt/fish license 934 11.2 12.9 86.2 
Resident Disabled Sportsman 
license 
11 .1 .2 86.3 
Disabled Veteran Hunting 
license 
59 .7 .8 87.1 
Non-Resident Basic Season 
license 
172 2.1 2.4 89.5 
Non-Resident Small 
Game/Migratory Bird License 
653 7.8 9.0 98.5 
Louisiana Native Non-Resident 
Student Hunting/Fishing license 
47 .6 .7 99.2 
College Non-Resident Student 
Hunting/Fishing license 
6 .1 .1 99.3 
Resident/Non-Resident Military 
Basic Season license 
52 .6 .7 100.0 
Total 7224 86.4 100.0  
Missing System 1139 13.6   
Total 8363 100.0   
 
Access to Internet 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 105 1.3 1.4 1.4 
Yes 7240 86.6 98.6 100.0 
Total 7345 87.8 100.0  
Missing System 1018 12.2   








 N Minimum Maximum Mean Std. Deviation 
 Zip Code - Residence 7261 10021 99654 67938.43 10580.070 
Valid N (listwise) 7261     
 
Frequencies 
Zip Code Region 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Region 1 614 7.3 8.5 8.5 
Region 2 462 5.5 6.4 14.8 
Region 3 455 5.4 6.3 21.1 
Region 4 1412 16.9 19.4 40.5 
Region 5 620 7.4 8.5 49.1 
Region 6 931 11.1 12.8 61.9 
Region 7 694 8.3 9.6 71.5 
Region 8 482 5.8 6.6 78.1 
Region 9 566 6.8 7.8 85.9 
Out of State 1025 12.3 14.1 100.0 
Total 7261 86.8 100.0  
Missing System 1102 13.2   
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THE 2016-2017, 2017-2018, AND 2018-2019 LOUISIANA 
GAME HARVEST SURVEY – SURVEY METHODS 
 
The Louisiana Game Harvest Survey was conducted by LDWF/LSU through 
both email and random mail distribution following the 2016-2017, 2017-2018, and 
2018-2019 hunting seasons. The 17-question email survey and 15-question mail survey 
included very specific game harvest questions, as well as constructs on hunter activity, 
effort, demographics, license type and perspective on Louisiana wildlife populations 
(Appendix B). The question length in the surveys differ by distribution channels 
because the email survey provides more room to update survey questions each season, 
whereas the mail survey provides less room for questions, as it is printed on a 1-page 
legal sized sheet. The email survey was designed using survey software (Qualtrics, 
Provo, UT), and it was vetted multiple times through professional review by faculty 
and sponsoring LDWF biologists prior to distribution.  
The surveys were delivered in 3 waves to Louisiana licensed hunters for whom 
a valid email address was available post-season during the spring of the respective year 
(May/16,24,30/2017, and May/8,15,22/2018 and May/8,15,22/2019). Louisiana 
licensed hunters are defined as (a) any licensed hunter age 16 or older who purchased a 
LA Resident license for the respective Louisiana hunting season, and (b) any licensed 
hunter who has a current Louisiana Sportsman’s Paradise License or a Lifetime 
License. 
An announcement email containing a link to the survey instrument was sent to 
all Louisiana licensed hunters who had email addresses in their LDWF license profile 
(72,098), on May 16th, followed by a reminder email on May 22nd, and the last call 
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email was sent on May 30th, 2017. In the 2018 and 2019 surveys, the announcement 
email was sent to the same population of hunters (71,703) in 2018 and (90,524) in 
2019 on May 8th, followed by a reminder email on May 15th, and the last call email 
was sent on May 22nd. The waves were intentionally spaced at 1-week intervals to 
maximize response rates (Dillman et al. 2009). The mail survey was sent to a random 
sample of Louisiana licensed hunters (17,086) in 2017, (16,089) in 2018 and (15,994) 





THE 2016-2017, 2017-2018, AND 2018-2019 LOUISIANA 




















Start of Block: Default Question Block 
  
 
1. A. Did you purchase a Louisiana resident Basic Season, Sportsman's Paradise hunting license, or 
Resident Senior Hunt/Fish license for the 2016-2017 season? 
o Yes    





1. B. Are you: 
 Yes  No  
(1) A Lifetime license holder?  o  o  
(2) 60 years of age or older?  o  o  
(3) Do you consider yourself to be a 






2. Did you hunt in Louisiana during the 2016-17 season? 
o Yes    




















5. Did you hunt White-tailed Deer in Louisiana during the 2016-17 season?  
o Yes   
o No   
 




6. Please list the number of days you hunted deer in Louisiana and your respective kill by weapon during 




Deer Killed Season Length 




firearm -- Still 
hunt 




dogs   
  o  o  o  
c. Primitive 
firearm  
  o  o  o  
d. Bow and 
Arrow  
  o  o  o  
e. Crossbow    o  o  o  










7. Please list the Parish for each deer you killed, check sex of deer killed, if it was on a Wildlife 











Doe   Yes  No  Yes  No  





o  o  o  o  





o  o  o  o  





o  o  o  o  





o  o  o  o  





o  o  o  o  









8. For each of the Deer Areas (DA) that you hunted deer in during the 2016-17 deer season, record the 
total number of days you hunted deer by DA, regardless of type of weapon used, and total deer harvested 





8. Using the map to determine which Deer Areas (DA) you hunted in, write the total number of 
days you hunted in each DA and total deer harvested in each DA. 
 Total Days Hunted  Total Deer Harvested  











DA 2    
DA 3    
DA 4     
DA 5   
DA 6    
DA 7    
DA 8    
DA 9     
DA 10   
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9. Deer dog hunting is currently allowed within all or portions of Deer Areas except Deer Areas 3 and 10. 
Do you support the continued use of dogs for deer hunting?  
o Yes    




10. A. How many total days did you hunt small game animals and birds in Louisiana during the 2016-
17 hunting season? Note: If you hunted more than one species in a day (such as ducks & geese or 
squirrels and rabbits) count it as only one day of hunting. 
o Total Days   ________________________________________________ 
 
Skip To: 11. A. If How many total days did you hunt small game animals and birds in Louisiana during the 2016-17 
hunting season... = <strong>Total Days</strong> 
 
10. B. If you hunted small game animals and birds in Louisiana, list the total number of days hunted 







 Days Hunted  Bagged  
Squirrels   
Rabbits   
Wild Quail   
Pen-Reared Quail    
Mourning Doves   
Collared Doves   
White-Winged Doves   
Woodcock   
Ducks    
Geese    






11. A. Did you harvest a bobcat during the 2016 calendar year?  
o Yes   
o No   
 




11. B. If you harvested a bobcat, in what parish was the bobcat harvested?  
 Parish Harvested 
  














Rails    
Snipe    
Raccoons    
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12. Did you hunt or opportunistically shoot feral hogs during the 2016-17 hunting season? 
o Yes    
o No    
 
Skip To: 13. A. If Did you hunt or opportunistically shoot feral hogs during the 2016-17 hunting season? = No 
 
Display This Question: 






12. A. If yes, how many times did you hunt/opportunistically shoot hogs during the day and how many 
hogs did you kill during daylight hours? 
o # of times hunted during the day   ________________________________________________ 
o Hogs Killed   ________________________________________________ 
 
 
Display This Question: 
If Did you hunt or opportunistically shoot feral hogs during the 2016-17 hunting season? = Yes 
 
12. B. If yes, how many time did you hunt/opportunistically shoot hogs at night, and how many hogs did 
you kill during nighttime hours? 
o # times hunted at night   ________________________________________________ 












13. A. Did you trap hogs during the 2016-17 hunting season? 
o Yes    
o No    
 
Skip To: 14. A.  If Did you trap hogs during the 2016-17 hunting season? = No 
 
Display This Question: 
If Did you trap hogs during the 2016-17 hunting season? = Yes 
 
13. B. If yes, how many hogs did you trap? 
o # Hogs   ________________________________________________ 
 
 
Display This Question: 
If Did you trap hogs during the 2016-17 hunting season? = Yes 
  
 
13. C. If yes, what did you do with the trapped hogs? (Check all that apply.) 
▢ Killed them   
▢ Penned them   
▢ Released them on property caught   
▢ Released them on property other than where they were caught  






14. A.  How many days did you hunt turkeys this spring (2017) in Louisiana?  




Skip To: 15. A. If How many days did you hunt turkeys this spring (2017) in Louisiana?  = Days hunted 
 
 
14. B.  How many turkeys did you bag this spring (2017)? (0, 1, or, 2) 





14. C.  Please list the parish where each turkey was killed: (Click arrow for drop down list of parishes) 
 
 
 Age Parish 
 Jake  Adult   
Turkey 1  o  o  
▼ Acadia Parish      (1) ... 
Winn Parish      (128) 
Turkey 2  o  o  
▼ Acadia Parish      (1) ... 






15. A. Did you take a youth hunting on the private land youth hunt days for turkey? 
o Yes   
o No   
 
Skip To: 16. A.  If Did you take a youth hunting on the private land youth hunt days for turkey? = No 
 
 








16. A.  Did you harvest coyotes during the 2016 calendar year? 
o Yes   
o No   
 
Skip To: . If Did you harvest coyotes during the 2016 calendar year? = No 
 
 
16. B.  If yes, how many coyotes did you harvest? 





17. A. Did you hunt any game species on a Wildlife Management Area (WMA) or other land leased by 
LDWF for public hunting?  
o Yes  
o No   
 
Skip To: 17. B. If Did you hunt any game species on a Wildlife Management Area (WMA) or other land leased by 
LDWF fo... = Yes 
Skip To: 18. If Did you hunt any game species on a Wildlife Management Area (WMA) or other land leased by LDWF 






17. B. If yes, please check all that apply:  
▢ 01 Acadiana Cons. Corridor   
▢ 02 Alexander State Forest   
▢ 03 Atchafalaya Delta  
▢ 04 Attakapas   
▢ 55 Bayou Cocodrie   
▢ 05 Bayou Macon  
▢ 06 Bayou Pierre   
▢ 56 Bayou Savage   
▢ 57 Bogue Chitto   
▢ 07 Other Public Land   
▢ 08 Big Colewa Bayou  
▢ 09 Big Lake   
▢ 10 Biloxi   
▢ 11 Bodcau  
▢ 12 Boeuf   
▢ 13 Buckhorn  
▢ 14 Camp Beauregard    
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▢ 58 Caney Ranger District   
▢ 59 Catahoula Ranger District   
▢ 60 Cat Island   
▢ 15 Clear Creek   
▢ 61 Delta National   
▢ 16 Dewey Wills  
▢ 17 Elbow Slough   
▢ 18 Elm Hall   
▢ 62 Evangeline Unit  
▢ 19 Floy McElroy 
▢ 20 Fort Polk   
▢ 21 Grassy Lake 
▢ 22 Hutchinson Creek 
▢ 63 Indian Bayou  
▢ 23 ______  
▢ 24 Joyce   
▢ 64 Kisatchie National Forest 
▢ 65 Lacassine 
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▢ 25 Lake Boeuf   
▢ 66 Lake Ophelia   
▢ 26 Lake Ramsay   
▢ 27 Little River  
▢ 28 Loggy Bayou   
▢ 29 Manchac    
▢ 30 Marsh Bayou  
▢ 31 Maurepas Swamp 
▢ 32 Ouachita   
▢ 33 Pass-A-Loutre   
▢ 34 Pearl River  
▢ 35 Peason Ridge  
▢ 36 Point-Aux-Chenes  
▢ 37 Pomme De Terre 
▢ 38 Red River   
▢ 67 Richard K. Yancey  
▢ 39 Russell Sage  
▢ 40 Sabine 
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▢ 41 Sabine Island  
▢ 42 Salvador/Timken  
▢ 43 Sandy Hollow   
▢ 44 Sherburne   
▢ 45 Sicily Island Hills   
▢ 46 Soda Lake   
▢ 47 Spring Bayou  
▢ 48 Tangipahoa Parish School Board    
▢ 49 Thistlethwaite    
▢ 50 Three Rivers    
▢ 51 Tunica Hills   
▢ 52 Union   
▢ 68 Vernon Unit   
▢ 53 Walnut Hills  
▢ 54 West Bay 









18. If no to 17, indicate the reasons(s) for not hunting public lands (you may indicate multiple reasons).  
▢ Distance from residence   
▢ Seem to be too crowded   
▢ Rules too complicated   
▢ Not familiar with public lands   
▢ Have private land to hunt on   
▢ Other   ________________________________________________ 
 



























2017-2018 Louisiana Game Harvest Survey 
 
 
Start of Block: Default Question Block 
  
 
1. A. Did you purchase a Louisiana resident Basic Season, Sportsman's Paradise hunting license, or 
Resident Senior Hunt/Fish license for the 2017-2018 season? 
o Yes   





1. B. Are you: 
 Yes  No 
A Lifetime license holder?  o  o  
60 years of age or older?  o  o  
Do you consider yourself to be a 






2. Did you hunt in Louisiana during the 2017-18 season? 
o Yes   




















5. Did you hunt White-tailed Deer in Louisiana during the 2017-18 season?  
o Yes    
o No    
 




6. Please list the number of days you hunted deer in Louisiana and your respective kill by weapon during 




Deer Killed Season Length 




firearm -- Still 
hunt 





  o  o  o  
c. Primitive 
firearm  
  o  o  o  
d. Bow and 
Arrow  
  o  o  o  
e. Crossbow    o  o  o  










7. Please list the Parish for each deer you killed, check sex of deer killed, if it was on a Wildlife 











Doe   Yes  No  Yes  No  





o  o  o  o  





o  o  o  o  





o  o  o  o  





o  o  o  o  





o  o  o  o  









 For each of the Deer Areas (DA) that you hunted deer in during the 2016-17 deer season, record the total 
number of days you hunted deer by DA, regardless of type of weapon used, and total deer harvested 






8.B. Using the map to determine which Deer Areas (DA) you hunted in, write the total number of days 





 Total Days Hunted  Total Deer Harvested 
DA 1    
DA 2     
DA 3    
DA 4    
DA 5   
DA 6     
DA 7    
DA 8    
DA 9    





9. Deer dog hunting is currently allowed within all or portions of Deer Areas except Deer Areas 3 and 10. 
Do you support the continued use of dogs for deer hunting?  
o Yes  (5)  
o No  (6)  
 
 
10. A. Did you hunt small game animals and birds in Louisiana during the 2017-18 hunting season?  
Note: If you hunted more than one species in a day (such as ducks & geese or squirrels and rabbits) count 
it as only one day of hunting. 
▢ Yes    
▢ No   
















10. B. If yes, how many days did you hunt and the total number bagged for each of the following during 




 Days Hunted  Bagged 
Squirrels    
Rabbits    
Wild Quail     
Pen-Reared Quail    
Mourning Doves    
Collared Doves   
White-Winged Doves    
Woodcock    
Ducks    
Geese     


























11. A. Did you harvest a bobcat during the 2017 calendar year?  
o Yes  
o No   
 




11. B. If you harvested a bobcat, in what parish was the bobcat harvested?  
 Parish Harvested 
  






Rails     
Snipe     
Raccoons     
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12.A. Did you hunt or opportunistically shoot feral hogs during the 2017-18 hunting season? 
o Yes   
o No  
 
Skip To: 13. A. If Did you hunt or opportunistically shoot feral hogs during the 2017-18 hunting season? = No 
 
Display This Question: 
If Did you hunt or opportunistically shoot feral hogs during the 2017-18 hunting season? = Yes 
 
12. B. If yes, how many times did you hunt/opportunistically shoot hogs during the day and how many 
hogs did you kill during daylight hours? 
o # of times hunted during the day  ________________________________________________ 
o Hogs Killed   ________________________________________________ 
 
 
Display This Question: 
If Did you hunt or opportunistically shoot feral hogs during the 2017-18 hunting season? = Yes 
 
12. C. If yes, how many time did you hunt/opportunistically shoot hogs at night, and how many hogs did 
you kill during nighttime hours? 
o # times hunted at night   ________________________________________________ 

















13. A. Did you trap hogs during the 2017-18 hunting season? 
o Yes   
o No   
 
Skip To: 14. A.  If Did you trap hogs during the 2017-18 hunting season? = No 
 
Display This Question: 
If Did you trap hogs during the 2017-18 hunting season? = Yes 
 
13. B. If yes, how many hogs did you trap? 
o # Hogs   ________________________________________________ 
 
 
Display This Question: 
If Did you trap hogs during the 2017-18 hunting season? = Yes 
  
 
13. C. If yes, what did you do with the trapped hogs? (Check all that apply.) 
▢ Killed them    
▢ Penned them    
▢ Released them on property caught   
▢ Released them on property other than where they were caught   




14. A.  Did you hunt wild turkey this spring (2018) in Louisiana?  
o Yes    




Skip To: 15. A. If Did you hunt wild turkey this spring (2018) in Louisiana?  = No 
 
 
14. B.  If yes, how many days did you hunt turkey? 




14. C.  Please list the parish where each turkey was killed:  (Click arrow for drop down list of parishes) 
 
 Age Parish 
 Jake Adult  
Turkey 1  o  o  
▼ Acadia Parish      (1 ... 
Winn Parish      (128) 
Turkey 2  o  o  
▼ Acadia Parish      (1 ... 






15. A. Did you take a youth hunting on the private land youth hunt days for turkey? 
o Yes    
o No   
 
Skip To: 16. A.  If Did you take a youth hunting on the private land youth hunt days for turkey? = No 
 
 








16. A.  Did you harvest coyotes during the 2017 calendar year? 
o Yes   
o No   
 
Skip To: 17. A. If Did you harvest coyotes during the 2017 calendar year? = No 
 
 
16. B. If yes, how many coyotes did you harvest? 




17. A. Did you hunt squirrels in Louisiana during the 2017-18 hunting season? 
o Yes   
o No   
 




17. B. If you hunted squirrels in Louisiana during the 2017-18 hunting season, list the total number of 
days hunted and the total number bagged for each of the areas designated on the map below. Note that 
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these are not squirrel hunting zones.  
 Days Hunted  # Fox Squirrels Bagged  # Gray Squirrels Bagged  
Zone A      
Zone B      












18. A. Did you harvest any Bachman's Fox Squirrels during the 2017-18 hunting season? Bachman's Fox 
Squirrels typically have white markings on their nose, ears, feet, tail or any combination thereof, see 
picture below.   
o Yes   















19. What are your most important reasons for hunting? Rank 1-5 by dragging the boxes into correct 
order.  
______ For the sport or recreation  
______ To be close to nature  
______ To be with family, friends  
______ For the meat  
______ For a trophy  
 
End of Block: Default Question Block 
 
 
2018-2019 LOUISIANA GAME HARVEST SURVEY 
PLEASE RETURN THE 




1. A.  Did you purchase a Louisiana resident Basic Season, Sportsman’s Paradise hunting license, or 
Resident Senior Hunt/Fish license for the 2018-19 season?     Yes   No 
 
B.  Are you: (1)  a Lifetime license holder?     Yes   No 
(2)   60 years of age or older?        Yes   No 
 
2. Did you hunt in Louisiana during the 2018-19 season?    Yes   No 
 
3.  How old are you? _______________ 
 
4.  What is the zip code of your residence? _______________ 
 
5.  Did you hunt white-tailed deer during the 2018-19 season?  Yes   No 
 
6. Please list the number of days you hunted deer in Louisiana and your respective kill by weapon 
during the 2018-19 deer season: 
    Modern firearm        
a.  Still Hunt  Days_____ Deer killed_____   
        b.  Hunt with dogs  Days_____ Deer killed_____   
        c.  Primitive firearm Days_____ Deer killed_____          
        d.  Bow and Arrow Days_____ Deer killed_____    
        e.  Crossbow   Days_____ Deer killed_____   
                   
     Total  Deer Hunting Days_____ Total  Deer killed_____ 
   
7.   Please list the Parish for each deer you killed, check sex of deer killed, if it was on a Wildlife 
Management Area (WMA) or DMAP Club where each deer was killed. 
          Parish         Antlered  Button       Doe              WMA?         DMAP   
                       Buck    Buck           (Yes or No)   (Yes 
or No) 
Deer 1.____________________      ____       ____          ____          ____  ____ 
Deer 2.____________________      ____       ____      ____       ____  ____ 
Deer 3.____________________      ____      ____      ____  ____  ____ 
Deer 4.____________________      ____      ____         ____  ____  ____ 
Deer 5.____________________      ____       ____      ____  ____  ____  
Deer 6.____________________      ____      ____      ____    ____  ____ 
 
8.   For each of the Deer Areas (DA) that you hunted deer in during the 2018-19 deer season, record the 
total number of days you hunted deer by DA, regardless of type of weapon used, and total deer harvested 





Using the map to determine which Deer Areas (DA) you hunted in, write the total number of days 
you hunted in each DA and total deer harvested in each DA.   
Deer Area Total Days Hunted Total Deer Harvested 
1   
2   
3   
4   
5   
6   
7   
8   
9   




LDWF is trying to estimate the extent and economic impact of supplemented feedings for white-tailed 
deer in Louisiana. 
 
9.       A.  Did you provide supplemental feeding for any of the following during the 2018-2019 Louisiana 
deer season? 
 
Planted food plots       Yes                     No 
Provided protein supplement    Yes                     No 
Provided bait/food supplement    Yes                     No 
 
PAGE 1 OF 2 
 
PAGE 2 ON BACK  
        B. If yes, how many pounds of bait/food did you supplement throughout the 2018-2019 deer season? 
 
a) 1-200 lbs.       b)  201-500 lbs.        c) 501- 1000 lbs.      d)  1,001-2,000 lbs.      e) More than 
2,000 lbs. 
 
10.  A. Did you harvest a bobcat during the 2018 calendar year?    
 Yes   No 
 
B. If you harvested a bobcat, in what parish was the bobcat harvested?  __________________ 
 
11.   Did you hunt or opportunistically shoot feral hogs during the 2018-19 hunting season?    
A.  Yes   No 
 
B. If yes, how many times did you hunt or opportunistically shoot hogs during the day, and how 
many hogs did you kill during daylight hours?   
 
#Days  _____   Hogs Killed  _____     
 
C. If yes, how many times did you hunt or opportunistically shoot hogs during the night, and how 




# Nights  _____   Hogs Killed  _____       
 
12.  A. Did you hunt wild turkey this spring (2019) in Louisiana?    
 Yes   No 
 
B. If yes, how many days did you hunt turkeys in Louisiana?  
       Days hunted ______   
 
C. How many turkeys did you bag this spring? 
Turkeys bagged ________ 
 
D. Please list the parish where each turkey was killed and indicate age of gobbler (jake or 
adult): 
 
Parish                        Age   Parish                       Age 
1. _________________   ______        2. _________________   ______  
 
13.   A. Did you take a youth hunting on the youth hunt days for turkey?     
 Yes   No 
           B. If yes, how many turkeys did the youth(s) harvest? ______ 
                                                                
14.   A. Did you harvest coyotes during the 2018 calendar year?         
  Yes                     No 
          B. If yes, how many coyotes did you harvest?  __________________ 
 
15.   A.  Did you hunt small game mammals or birds during the 2018-19 hunting season?  
  Yes                     No 
 
       B.  If you hunted small game animals and birds in Louisiana, list the total number of days hunted 
and the total  
number bagged for each of the following during the 2018-19 hunting season: 
 
Squirrels-  Days Hunted              Bagged                 Woodcock-  Days Hunted             
Bagged______ 
   
Rabbits-        Days Hunted              Bagged                 Ducks-         Days Hunted             
Bagged______             
 
 Wild Quail-  Days Hunted              Bagged                 Geese-         Days Hunted             
Bagged______            
   
 Pen-Reared Quail- Days Hunted              Bagged                  Coots-          Days Hunted             
Bagged______            
 
Mourning Doves-  Days Hunted              Bagged                 Rails-           Days Hunted             




Collared Doves-  Days Hunted           Bagged               Snipe-          Days Hunted           
Bagged______             
 
White-Winged Doves-  Days Hunted             Bagged                  Raccoons-    Days Hunted             
Bagged______             
 
        C.  How many total days did you hunt small game animals and birds during the 2018-19 
hunting season?  Note: 
If you hunted more than one species in a day (such as ducks & geese or squirrels & rabbits) 
count it as only one day of hunting.     Total Days              
 
 
Thank you for participating in this survey. 

























2018-2019 Louisiana Game Harvest Survey 
 
Start of Block: Default Question Block 
 
  
Welcome to the 2018-2019 Louisiana Game Harvest Survey. This year's survey includes questions on 
hunter demographics, effort, and harvest for all wildlife species legally hunted in Louisiana. Participation 
in this study is voluntary.  We know of no risks from participation in this survey; however, you must be 
16 years of age or older to participate. The survey is designed to be anonymous and confidential.  By 
answering the questions, you are providing your consent to participate in this study.  We believe that this 
study provides important benefits to Louisiana hunters by ensuring that future season dates and bag limits 





1. A. Did you purchase a Louisiana resident Basic Season, Sportsman's Paradise hunting license, or 
Resident Senior Hunt/Fish license for the 2018-2019 season? 
o Yes   





1. B. Are you: 
 Yes No  
 A Lifetime license holder?  o  o  













2. Did you hunt in Louisiana during the 2018-19 season? 
o Yes   


















5. Did you hunt White-tailed Deer in Louisiana during the 2018-19 season?  
o Yes    
o No   
 




6. Please list the number of days you hunted deer in Louisiana and your respective kill by weapon during 
the 2018-19 deer season: 
 Deer Hunting Days Deer Killed 
155 
 
 Days Hunted  Number of Deer  
a. Modern firearm -- Still hunt    
b. Modern firearm -- Hunting with 
dogs  
  
c. Primitive firearm     
d. Bow and Arrow   
e. Crossbow    










7. Please list the Parish for each deer you killed, check sex of deer killed, if it was on a Wildlife 











Doe  Yes  No Yes No  





o  o  o  o  





o  o  o  o  





o  o  o  o  





o  o  o  o  





o  o  o  o  













8. Using the map to determine which Deer Areas (DA) you hunted in, write the total number of 
days you hunted in each DA, regardless of type of weapon used, and total deer harvested in each 
DA. If you hunted in a DA but did not harvest a deer, record total deer harvested as 0 for that DA. 
 Total Days Hunted  Total Deer Harvested  
DA 1    
DA 2    
DA 3     
DA 4    
DA 5    
DA 6    
DA 7    





Click to write the question text 
DA 9    
















9.A. LDWF is trying to estimate the extent and economic impact of supplemented feedings for White-
tailed Deer in Louisiana.  
 
 
Did you provide supplemental feeding for any of the following during the 2018-2019 Louisiana deer 
season?  
 Yes No  
Planted Food Plots  o  o  
Provided Protein Supplement  o  o  
Provided Bait/Food Supplement   o  o  
 
 




9.B. If yes, how many pounds of bait/food did you supplement throughout the 2018-2019 deer season?   
o 1-200 lbs.    
o 201-500 lbs.    
o 501-1,000 lbs.   
o 1,001-2,000 lbs.    








10.A. Did you harvest a bobcat during the 2018 calendar year?  
o Yes   
o No   
 




10.B. If you harvested a bobcat, in what parish was the bobcat harvested?  
 Parish Harvested 
  






11.A. Did you hunt or opportunistically shoot feral hogs during the 2018-19 hunting season? 
o Yes   
o No   
 
Skip To: 12.A. If 11.A. = 2 
 
Display This Question: 
If 11.A. = 1 
 
11. B. If yes, how many times did you hunt/opportunistically shoot hogs during the day and how many 
hogs did you kill during daylight hours? 
o # of times hunted during the day   ________________________________________________ 






11. C. If yes, how many times did you hunt/opportunistically shoot hogs at night, and how many hogs did 
you kill during nighttime hours? 
o # times hunted at night   ________________________________________________ 




12.A. Did you hunt wild turkey this spring (2019) in Louisiana?  
o Yes    
o No   
 
Skip To: 14. A. If 12.A. = 2 
 
 
12. B. If yes, how many days did you hunt turkey in Louisiana? 










12. D. Please list the parish where each turkey was killed and indicate age of gobbler (jake or adult)  
 Parish Age 
  Jake  Adult  
Turkey 1   
▼ Acadia Parish (1 ... 
Not sure  (65) o  o  
Turkey 2   
▼ Acadia Parish (1 ... 








13.A. Did you take a youth hunting on the youth hunt days for turkey? 
o Yes    
o No   
 










14. A. Did you harvest coyotes during the 2018 calendar year? 
o Yes    
o No   
 
Skip To: 15. A. If 14. A. = 2 
 
 
14. B. If yes, how many coyotes did you harvest? 




15. A. Did you hunt small game animals and birds in Louisiana during the 2018-19 hunting season?  
 
▢ Yes    
▢ No    
 













































15.B. If yes, how many days did you hunt and what was the total number bagged for each of the 




 Days Hunted  Bagged  
Squirrels     
Rabbits     
Wild Quail     
Pen-Reared Quail     
Mourning Doves    
Collared Doves     
White-Winged Doves    
Woodcock    
Ducks     
Geese     








15.C. How many total days did you hunt small game animals and birds during the 2018-19 hunting 
season? Note: If you hunted more than one species in a day (such as ducks & geese or squirrels & rabbits) 






16. Of all Louisiana game species, which do you personally prefer to hunt? (Please select and rank no 
Rails    
Snipe    
Raccoons     
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more than 3 species from the list below.)  
 1st  2nd  3rd  
Coots  o  o  o  
Ducks  o  o  o  
Geese  o  o  o  
Mourning Dove o  o  o  
Pen-Reared Quail   o  o  o  
Rabbits  o  o  o  
Raccoons  o  o  o  
Rails   o  o  o  
Snipe   o  o  o  
Squirrels   o  o  o  
White-tailed Deer o  o  o  
Wild Turkey  o  o  o  
Wild Quail   o  o  o  
White-winged Dove o  o  o  








17. Of the issues below, which do you believe are negatively impacting Louisiana wildlife populations? 
Please rank these issues 1 through 8 by dragging them into the correct order, with #1 having the most 
negative impact and #8 having the least negative impact.  
______ Habitat loss 
______ Legal/political challenges to habitat access and control 
______ Wildlife diseases  
______ Non-native invasive species 
______ Hunting/overharvest  
______ Insufficient revenue for wildlife management and/or enforcement 
______ Marsh loss/sea level rise  
______ Changes in waterfowl migration patterns  
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